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Background: Attention and vigilance is highlighted as an adaptive function which 
facilitates a faster response to threat.  It is also proposed as a maintenance factor in 
problems with anxiety, and more recently within physical health conditions.  
Researchers have hypothesised that due to the role of attention in anxiety, modifying 
this attention will result in a reduction of anxiety levels.  In addition, research is now 
emerging in relation to the role of attention in paediatric health conditions.  Due to 
the importance of early targeting in interventions for both anxiety and physical health 
conditions, further research is needed in this area. 
Aims: The research aims were twofold.  The first aim was to review the literature 
and evidence related to the anxiolytic effect of Attention Bias Modification (ABM) 
in child and adolescent populations.  The second aim was to investigate if children 
with asthma show an attentional bias to different threat related stimuli (asthma, 
anxiety or general negative emotion) and the relationship between this and other 
health related factors. 
Method:  A systematic review of the current literature was carried out to address the 
first aim.  This included 10 quantitative studies which all examined the effect of 
ABM on either child or adolescent anxiety levels.  To address the second aim, 36 
children aged nine to twelve participated in an empirical study.  18 of the participants 
had asthma, and 18 were asthma free and both groups were asked to complete a 
computer task designed to measure attentional bias to the different threat related 
stimuli.  In addition, caregivers completed a questionnaire to measure their own 
anxiety levels, and the children with asthma completed measures focused on quality 
of life, coping strategies and inhaler use. 
Results:  Research regarding the effectiveness of ABM for youth anxiety is in its 
early stages.  However, preliminary conclusions can be drawn suggesting that it may 
be an effective intervention to reduce anxiety levels.  Additional, rigorous research is 
required to standardise treatment protocols and answer further questions.  Within the 
empirical study, repeated measures ANOVA revealed that children with asthma 
show an attentional bias to asthma cues whereas children without asthma do not.  
Furthermore, there was no selective attention to general negative words, suggesting 




Pearson’s correlation showed that vigilance to asthma cues was associated with 
parental anxiety.  There was no attentional bias to anxiety symptom words and no 
significant correlations between bias scores and the measured health related factors. 
Conclusion:   The results from the systematic review provide further evidence for 
the role of attention in paediatric anxiety problems.  In addition, the outcome of the 
empirical study suggests an unconscious threat association in childhood asthma.  
Further research may yield a viable computerised treatment for paediatric anxiety. 
Regardless of this, it will be important to consider the role of attention in clinical 
practice, both in the treatment of anxiety and complex chronic health problems such 
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Background: Attention Bias Modification (ABM) is a novel computer based 
treatment for anxiety disorders.  It has been proposed as an efficient, accessible 
psychological therapy and is based on cognitive theories of attention.  The 
present review sought to investigate the efficacy of ABM as a potential 
treatment for child and adolescent anxiety. 
Method: A systematic literature review was conducted, using three main 
databases, PsycINFO, Embase and Medline, to identify original research articles 
which measured the effect of ABM on anxiety levels in children and/or 
adolescents.  
Results: Ten articles met the inclusion criteria and of these ten, three were 
randomised control trials.  A lack of standardisation in relation to the treatment 
protocol was observed; nonetheless the identified studies generally provided 
evidence for the efficacy of ABM as an anxiety treatment. 
Limitations: Due to the nature of the studies found, a statistical meta-analysis 
was not possible. 
Conclusion: ABM seems to be a promising, novel treatment for child and/or 
adolescent anxiety disorders with merits over lengthier, talking based therapies.  
However, more rigorous research trials are needed to clarify the mechanisms 
behind ABM and establish effective, standardised treatment protocols. 
 


















1. Introduction  
Anxiety helps alert the brain to danger; it is an emotion which is present in early 
childhood and continues to develop, providing an adaptive function in order to 
facilitate the detection and avoidance of threat.  However, anxiety becomes a 
problem when it begins to interfere with everyday functioning and when it becomes 
persistent or frequent (American Psychiatric Association, 2000).  In addition, anxiety 
disorders are associated with impairments in personal, social and academic 
functioning (Van Ameringen et al., 2003). Within early life, anxiety related problems 
are the most frequent of psychiatric disorders, occurring in 2% to 15% of all children 
and adolescents (Rapee et al., 2009).  Problems with anxiety in childhood predicts 
not only anxiety in adolescence, but also other psychiatric disorders (Bittner et al., 
2007), the trajectory of which can continue into adulthood (Pine et al., 2009).  
Given this, it is imperative that treatments for childhood anxiety disorders are 
available and effective.  Most psychotherapy treatment trials have followed adult 
anxiety literature and have researched the effectiveness of Cognitive Behavioural 
Therapy (CBT) for children; a recent review showed that the remission rate for CBT 
was 59% compared to 16% for controls (James et al., 2013).   However, new 
research is emerging in the area of anxiety related therapy with the introduction of 
computer based treatments.  These interventions are centered on cognitive theories of 
anxiety; more specifically relating to attentional biases.  There is consistent evidence 
that people who experience anxiety attend more to threat related stimuli (c.f. Cisler 
and Kosler, 2010), and this selective attention means that those who are anxious are 
more vigilant to what they perceive as threatening.  Experiencing this vigilance raises 
anxiety levels, which in turn increases the awareness of threat, resulting in a self-
perpetuating system (Asmundson and Stein, 1994).  Since a relationship between 
attention bias and anxiety has been established, researchers have begun to manipulate 
attention bias to investigate if this has an effect on anxiety levels, resulting in an 
intervention more commonly known as Attention Bias Modification (ABM).   
Much of the research testing the effectiveness of ABM has been carried out 
with adult populations whereby evidence has shown that ABM can have a positive 
effect on anxiety levels.  Mathews and MacLeod (2002) showed that training 




high-trait anxious students. Similar findings have been reported in Generalised 
Anxiety Disorder populations (Amir et al., 2009a; Hazen, Vasey, and Schmidt, 2009) 
and adults with Social Phobia (Amir et al., 2009b).  Both a research review and a 
meta-analysis researching the effect of ABM on anxiety in adults have recently been 
published.  The research review included 15 publications, the majority of which were 
adult populations and concluded that ABM was associated with reductions in 
symptoms which were also shown to be maintained up to 4 months after intervention 
(Bar-Haim, 2010).  The meta-analysis of 12 randomised control trials reported that 
ABM had a statistically significant medium sized effect on anxiety and demonstrated 
greater benefits for anxiety symptoms relative to control conditions (Hakamata et al., 
2010). 
ABM is typically carried out using the dot probe task (MacLeod et al., 1986).  
This was initially developed as a measure of attention bias, and has been repeatedly 
evidenced as an effective way to do so (c.f. Mogg et al., 1995).  This task relies on 
measuring the reaction times of participants responding to a dot on a computer 
screen.  It has been shown that anxious individuals demonstrate quicker response 
latencies when the dot replaces threat over neutral words or pictures, thus showing 
that their attention has been drawn to threat related stimuli.  Researchers are able to 
configure the dot probe task, so that within ABM procedures the participant’s 
attention is typically trained away from threat; that is the dot they react to replaces 
neutral stimuli instead of threat stimuli, consistently directing their attention away 
from negative stimuli.  In other designs, researchers have also trained attention 
towards positive stimuli instead of directing away from threat.   
To date, as far as the authors are aware, there has not been a systematic 
review into the use of ABM in child populations.  In the existing review of adult 
studies, Bar-Haim (2010) concluded that assessing this intervention in paediatric 
populations would be beneficial, especially due to the importance of early 
interventions in psychiatric populations and the potential difficulties therapists face 
engaging individuals in this age range in talking therapy (Oetzel and Scherer, 2003).  
The purpose of this article was to review the available evidence as to the efficacy of 






2.1 Search methodology and inclusion criteria 
In order to identify relevant papers, three databases were searched up until the 10th of 
January 2014: PsycINFO, Embase and Medline.  The search strategy included using 
search terms based around the intervention of interest; ‘attentional training, 
attentional retraining, attention* bias modification or bias modification’.  In addition, 
‘attention* bias*’ and ‘selective attention’ were combined with ‘training’, and all 
terms were combined with ‘anxiety or anxiety disorders’.  Truncated versions of the 
words ‘bias’ and ‘attention’ were used in order to capture all relevant words starting 
with the stem ‘bias’ or ‘attention’ (i.e. biases and attentional).  The reference lists of 
relevant articles were also scanned for any additional publications.  All results were 
limited to be published from 1990 to present due to the recent nature of the 
intervention of interest; early suggestions on the efficacy of ABM for anxiety were 
made by MacLeod in 1995 (c.f. Hakamata et al., 2010).   
Articles were included in the review if 1) the study sample was from a child 
and adolescent population (ages 0-18), 2) a visual bias modification task was used 
with either picture or word stimuli with the aim to modify attention, 3) the 
researchers looked at a change in anxiety, 4) anxiety was measured at two time 
points.  Papers were excluded if the intervention included a modification of cognitive 
bias as well as, or instead of, attentional bias.  In addition, review papers, book 
chapters and editorials not reporting study data were excluded. 
 
2.2 Quality Assessment 
The coding form to assess the quality of papers was Downs and Black’s Study 
Quality Appraisal Checklist (Downs & Black, 1998; see Appendix 2).  This checklist 
was chosen as it was specifically developed for assessing the quality of both 
randomised and non-randomised studies.  The original criteria consist of 27 items, 
assessing papers over five subscales which measure methodological quality, where a 
higher score on a subscale indicates a higher quality in terms of that field.  The first 
subscale ‘reporting’ measures how well the information is presented in the paper, 
allowing the reader to make an assessment of the results.  ‘External validity’ contains 




which the study sample came from.  ‘Bias’ measures biases both in terms of the 
intervention delivered to the participants, and also the outcome of the intervention.  
‘Confounding’ addresses any biases in the selection of the participants, and ‘power’ 
relates to whether any findings are due to chance.  A further item was added into the 
‘confounding’ section to account for the absence of an item assessing the 
measurement of baseline comparability, as suggested in a review of quality criteria 
for non-randomised research (Deeks et al., 2003).  Where questions relied on the 
paper having a control group, a further response option was added (n/a=0).  In 
addition, to account for the lack of clarity of the question on power, this item was 
modified to assess whether the authors had achieved the appropriate sample size to 
reach the desired power, given the effect size. It was changed from having five 
response options to two, similar to all other questions in the checklist (Yes=1, No=0).  
Where effect sizes were not provided by the paper, these were calculated and then an 
estimate of the required sample size, given the effect size and statistical analyses was 
calculated using a computer programme (Faul et al., 2007).  All papers were scored 
by the first author.  In addition, the second author scored 40% of the papers, chosen 
using a random number generator.  The inter-rater reliability for the two raters was 
found to be k=0.89, p<0.001 indicating ‘almost perfect’ reliability (Landis et al., 





Over the three databases, the search terms produced 407 potential papers.  Fig. 1 
shows a flow chart of the study selection procedure.  All duplicates were removed, 
leaving 223 articles.  The title and abstract of each of these were then screened, and 
72 were removed as the sample was from an adult population, 56 papers were 
removed as the intervention researched was not ABM, and 23 were removed as the 
methodology was not original research.  72 papers were then screened using the full 
document; of these 62 papers were removed.  This left 10 papers to be included in 
the systematic review.  No additional papers were found through hand searching 




included 10 papers, three were randomised control trials, four were controlled 
before-after studies, one was an uncontrolled before-after study, and two were 
multiple baseline analyses.  Where researchers did not specify the research design, a 
research algorithm was used to determine design (Viswanathan et al., 2013).  Three 
studies used ABM as an adjunct to CBT, whereas seven studies used ABM as a 















Fig. 1. Search strategy and results 
 
3.2 ABM Method 
As mentioned in the introduction, most ABM research uses the dot probe task which 
is also reflected in this review (n=8), though two papers used different ABM 
methodology.  Bar-Haim et al. (2011) used the emotional-spatial cueing task.  In 
some ways this is similar to the dot probe task given that it requires a reaction to a 
target which appears in place of either neutral or threat stimuli.  The procedure 
differs in that the two different stimuli are not presented simultaneously on screen 
and therefore they do not compete for attention.  They are instead presented as 
separate trials, and the target either appears in the location of the stimuli or at an 




target appears in the alternative location compared to where the threat stimuli is, 
showing a difficulty in disengaging attention from threat.  In the visual search 
paradigm used by Waters et al. (2013), participants in the experimental group are 
trained to attend towards positive stimuli by searching and clicking on happy faces 
amongst a field of happy and angry faces as quickly as possible, compared to the 
control group where participants search for pictures of birds amongst flowers. The 
visual search paradigm has previously been used and validated as an effective way to 
modify attention (Dandeneau et al., 2007).  
 
3.3 Direction of trained attention 
The majority of papers trained attention away from threat (n=7).  This has been the 
typical method since ABM interventions were first established.  However, some 
evidence suggests that an attentional bias for threat related information only exists in 
a proportion of anxious individuals, and that furthermore, an avoidance of threat can 
be related to poor therapy outcomes in anxiety (Eldar et al., 2012).  To compensate 
for any adverse effects of training attention away from threat, some researchers have 
investigated the effects of training attention towards positive stimuli, and three 
papers in this study used this procedure (Britton et al., 2013; Pitică et al., 2010; 
Waters et al., 2013).   
 
3.4 Outcome measures 
There was a variety of anxiety related outcome measures used in the included 
studies.  Where some studies used a combination of clinician rated anxiety and self-
report measures (n=6), other studies relied solely on either parental or self-report 
anxiety measures (n=4).  Measures used in the reviewed studies are detailed in Table 
1.  In addition, two papers included a stress task and used analogue mood scales to 
measure negative mood state both pre and post stress induction (Bar-Haim et al., 
2011; Eldar et al., 2008).  This required the participant to indicate a point on a 
horizontal line which was divided into 30 sections, ranging from either relaxed to 





Most papers (n=8) used an attentional bias task to measure selective attention 
pre and post-intervention.  In doing so, they were able to more easily attribute change 
to a modification in attention. Of these, seven studies used the dot probe as their 
attentional bias task, and one study used the emotional-spatial cueing task (Bar-Haim 
et al., 2011). 
 
3.5 ABM as a standalone treatment 
3.5.1 Training attention away from threat 
Five studies used ABM as a standalone treatment and trained attention away from 
threat.  Two such studies were interested in the effects of ABM on stress 
vulnerability (Bar-Haim et al., 2011; Eldar et al., 2008).  In both pieces of research, 
the same stress induction task was utilised which required participants to complete a 
difficult puzzle task whilst being filmed and timed.  Both of these studies found that 
after the intervention and subsequent stress induction task, those in the ABM 
condition where attention was trained away from threat showed no change in anxiety 
levels compared to the ABM toward threat (Eldar et al., 2008) and control group 
(Bar-Haim et al., 2011) who both showed elevated anxiety levels.  The researchers 
concluded that attentional responses to threat influence the individual’s ability to 
regulate anxiety in the face of stress.  Differences were however noted between the 
papers; where neither ABM group reported significant changes measured by the 
State-Trait Anxiety Inventory for Children (STAIC) in the study by Eldar et al. 
(2008), both intervention and control group demonstrated significant STAIC anxiety 
reductions in the study by Bar-Haim et al. (2011).  This difference may have been 
influenced by the research populations; the participants in the study by Eldar et al. 
(2008) were non-anxious individuals whereas those in the Bar-Haim et al. (2011) 
study were from an anxious population. In addition, those trained away from threat in 
the ABM condition showed decreased attentional bias post-intervention in one study 
(Bar-Haim et al., 2011), where no change in attentional bias was reported in this 
condition in the other study (Eldar et al., 2008).  Eldar et al. (2008) did however 
include a condition training attention towards threat and found an increased vigilance 




The three remaining studies in this category all reported a positive effect of ABM on 
anxiety levels post-intervention.  One of these studies was a randomised control trial 
using a double blind procedure, where the researchers compared an ABM group 
designed to train attention away from threat and two control ABM conditions (Eldar 
et al., 2012).  Clinician-rated anxiety symptom counts and severity reduced 
significantly in the ABM condition but not in the two control conditions.  Parent and 
child self-report levels of anxiety recorded on the Screen for Child Anxiety Related 
Emotional Disorders (SCARED) also reduced, but across all groups.    There was 
also a reduction in bias towards threat at post-treatment in the ABM condition but 
not the control conditions.    A moderated mediator analysis was conducted to assess 
a relationship between training condition and anxiety change determined by 
attentional bias change and an interaction between attention bias and training 
condition.  The analysis revealed non-significant results which the authors attributed 
to the small sample size.  Neither of the two remaining studies used a control group, 
however they both found that ABM had an anxiolytic effect.  Rozenman et al. (2011) 
recruited participants with a clinical anxiety diagnosis, assessed using semi-
structured interviews. At post-treatment there were significant reductions across all 
anxiety self-report measures (see Table 1).  An overall mean change in attentional 
bias from pre to post-intervention was found but this change did not reach 
significance level.  In addition, Cowart and Ollendick (2011) recruited three 
participants to a multiple baseline design analysis, however only two completed 
treatment.  After ten, twice weekly sessions of ABM, both participants were reported 
to have sub-clinical compared to clinical levels of social anxiety pre-treatment using 
semi-structured interviews.  On the parent version of the Spence-Children’s Anxiety 
Scale (SCAS), both participants showed a decrease in anxiety levels.  Post-treatment 
data in relation to attentional bias was not considered by the researchers as neither 




Table 1. Characteristics of included studies 
 Study Participants   Intervention Outcomes  










Anxiety findings; effect size 




control trial; NR; 
Israel 
Children with a 




29% male;  
10 years 
Emotional-spatial cueing task with face 
stimuli and stress induction task; ABM 
condition trained attention away from 








In response to stress, children in 
ABM group reported less state 
anxiety relative to controls.  -
d=0.78 




after; NR; NR 
Youths seeking 
treatment 






43% male; 11.8 
years 
Dot Probe task with face stimuli; 
Anxious youths experienced CBT plus 
attention towards positive (ABMT), 
CBT plus no attention direction and 
CBT only.  Non-anxious youths 








No effect of ABM was found, 
however those who received 
computer training showed 
reductions on self-reported 
measures of anxiety earlier than 













criteria for social 
anxiety disorder 
 
Ntot 3 100% male, 8.5 
yearsii 
Dot Probe task with face stimuli; both 




Both children experienced 
reductions in clinician and self-
reported social anxiety levels.  n/a 








with anxiety in 
normal ranges 
 
Ntot 26 69% male, 9.5 
years 
Dot probe task with face stimuli and 
stress induction task; one group was 
trained to attend towards threat and one 






Only children trained to attend 
towards threat reported elevated 
anxiety levels following stress 
induction.  d=0.83 

















55% male, 9.8 
years 
Dot Probe task with face stimuli; ABM 
condition trained attention away from 
threat, placebo 1 was same as ABM but 
probe appeared equally between threat 






Anxiety severity and symptoms 
reduced in the ABM condition but 







 Study Participants   Intervention Outcomes  










Anxiety findings; effect size 
of main analysis (Cohen’s d) 










compared to the 
mean of the 
original sample 
 
Ntot 4 75% male, 
11.4 years 
Dot probe task with face stimuli; all 
participants trained to attend to positive 
stimuli. 
SCAS-C Training reduced vigilance to 
threatening stimuli but no general 
changes in anxiety levels were 
observed.  n/a. 
Riemann et al., 
2013 
Controlled before 












48% male; 15.6 
years 
Dot Probe task with face stimuli; All 
received CBT, 88% also received 
medication.  AMP condition trained 
away from threat, ACC condition 







Youths in the AMP condition had 
significantly greater reductions in 
anxiety symptoms from intake to 
discharge than youths in ACC 






















31% male, 14 
years 
 
Dot Probe task with face stimuli; All 
youths were in ABM group and attention 








Overall significant decrease in 
clinical symptoms across all 













criteria for SAD, 





56% male, 11.1 
yearsii 
Dot Probe task with face stimuli; Those 
in ABM group received CBT plus 
training away from threat, those in 
placebo received CBT plus ABM with 
no attention direction.  A third group 





Both ABM and placebo attention 
showed greater reductions in 
clinician rated anxiety frequency 
and severity than CBT alone.  
Only ABMT showed significant 
reductions in self-report anxiety.  
d=0.87, d=0.86 
 







to the research, 







Visual-search training paradigm with 
pictorial stimuli; Those in ATP condition 
were trained to search for positive 
stimuli, those in the ATC condition were 




Children in the ATP condition 
showed greater reductions in 
clinician rated anxiety severity 
and no. of diagnoses compared to 






                                                                 
Note: SCARED-C/P, Screen for Child Anxiety Related Emotional Disorders- Child/Parent version; STAI, Spielberg Trait Anxiety Scale for Children; CDI,  Children’s Depression Inventory; 
K-SADS-PL, The Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime Version; CGI, Clinician’s Global Impression Scale; PARS, Pediatric Anxiety Rating Scale; 
ADIS-C/P, Anxiety Disorders Interview Schedule for DSM-IV, Child/Parent version; SCAS-C/P, Spence Children’s Anxiety Scale-Child/Parent version; BDI-II, Beck Depression Inventory-II; 
CY-BOCS-SR, Children’s Yale-Brown Obsessive Compulsive Scale-Self Report Version Severity Rating Scale; K-SADS-P, The Kiddie Schedule for Affective Disorders and Schizophrenia-
Present Version; CDRS-R, Children’s Depression Rating Scale – Revised; MFQ-C/P, Mood and Feelings Questionnaire-Child/Parent version; PAQ, Participant Acceptability Questionnaire; 
CES-DC, The Centre for Epidemiologic Studies Depression Scale for Children; SAD, Separation Anxiety Disorder; GAD, Generalised Anxiety Disorder; SP, Social Phobia; SPP, Specific 
Phobia; NR, not reported 
i Excluding obsessive compulsive disorder (OCD) and posttraumatic stress disorder (PTSD) 
ii Based on data of completers 
iii Excluding PTSD, OCD or major depressive disorder 
 
 
Table 2. Methodological quality of the included studies 










Bar-Haim et al. (2011) 7 0 5 3 1 
Britton et al. (2013) 6 0 7 6 1 
Cowart and Ollendick (2011) 6 0 4 1 0 
Eldar et al. (2008) 7 1 6 3 1 
Eldar et al. (2012) 10 1 6 6 1 
Pitică et al. (2010) 7 0 5 1 0 
Riemann et al. (2013) 8 1 6 6 1 
Rozenman et al. (2011) 9 1 4 1 1 
Shechner et al. (2014) 8 1 5 6 1 









3.5.2 Training toward positive stimuli 
The two studies in this category reported different outcomes in terms of anxiety, 
however both demonstrated a vigilance toward positive stimuli post-intervention.  It 
is worth noting that the two studies implemented different research design and ABM 
procedures.  Waters et al. (2013) used the visual search ABM procedure (Dandeneau 
et al., 2007) and randomised 37 participants to either an ABM control or ABM 
towards positive condition.  Those in the ABM towards positive condition showed 
significant reductions in blinded clinician rated anxiety severity which was not 
demonstrated in the control group.  Both groups showed reductions in the number of 
diagnoses, however the ABM towards positive group had significantly fewer 
diagnoses compared to the control group at post-intervention.  These results 
remained the same after an intent-to-treat analysis.  Anxiety levels reduced 
significantly across both groups as measured by the SCAS.  A moderated mediator 
analysis did not find an interaction between attention training condition and change 
in attention bias in predicting change in diagnosis, however small sample sizes were 
cited for limited statistical power.  Pitică et al. (2010) recruited four participants for a 
multiple baseline single case exploration design and utilised the dot probe as their 
measure and ABM intervention.  They found a reduction in vigilance for threat and 
an increase attentional bias for positive stimuli in three out of the four participants, 
however no generalisable changes on the SCAS at post-intervention.  Statistical 
analysis was restricticted due to the design and limited sample size. 
 
3.6 ABM as an adjunct treatment to CBT 
3.6.1 Training attention away from threat 
Two studies which trained attention away from threat used the ABM procedure as an 
adjunct to CBT (Riemann et al., 2013; Shechner et al., 2014).  This is of interest 
given that the interventions target different levels of attention and cognition.  
Shechner et al. (2014) delivered the same, manualised CBT sessions to all 
participants (Kendall et al., 2006) whereas CBT in the Riemann et al. (2013) study 
was not manualised. Both studies reported anxiety reductions as measured by the 




Shechner et al. (2014), significant reductions were shown in both the ABM 
intervention and control group in the study by Riemann et al. (2013). To further 
investigate this, a reliable change index was carried out as a measure of the clinical 
significance of symptom change, which indicated that 52.4% of those in the ABM 
group showed reliable change, compared to 4.8% in the control ABM group.  This 
study did not include a clinician rated measure, however Shechner et al. (2014) 
reported significantly greater clinician measured anxiety reductions in both the ABM 
intervention and control condition compared to CBT alone.  In addition, Riemann et 
al. (2013) did not include a CBT alone control group, and did not measure attentional 
bias pre and post-intervention, whereas Shechner et al. (2014) demonstrated a shift in 
attention away from threat in all treatment groups.  Where both studies included 
anxious participants, the study by Riemann et al. (2013) was conducted in an 
inpatient unit specialising in complex anxiety.  
 
3.6.2 Training attention toward positive stimuli 
Similar to Riemann et al. (2013) and  Shechner et al. (2014), Britton et al. (2013) 
were interested in the augmenting effects of ABM on CBT.  Therefore, all anxious 
participants received manualised CBT (Kendall et al., 2006) and were also 
randomised to receive ABM training toward positive stimuli, ABM with no attention 
direction or CBT alone.  There was also non-anxious comparison group where the 
participants received no ABM or CBT in order to determine the stability of 
attentional bias.  All treatment groups showed a significant decrease in anxiety 
symptoms as measured by clinicians. The parent and child SCARED measure 
showed that the groups receiving ABM (toward positive and no attention direction) 
reported reduced symptoms from baseline to mid-treatment whereas the CBT only 
group showed delayed reductions becoming visible from mid to post-treatment.  
Although attention bias for both ABM groups was similar at baseline (no attention 
bias), an attention bias away from positive stimuli was detected post treatment.  The 
healthy, treatment-free group showed a stable attentional bias for positive stimuli 






3.7 Methodological Quality 
Table 2 outlines the quality assessment ratings of each paper as measured by the 
adapted Downs and Black criteria (Downs and Black, 1998).  The original quality 
criteria do not specify a critical point for low to high quality papers, however 
previous research has set a cut-off point of 14 for this purpose (Livingston et al., 
2012).  Based on the quality criteria, the study by Eldar et al. (2012) was of the 
highest methodological quality within this review, and although all of the papers 
ranged from low average to high average, only two papers scored below 14 (Cowart 
and Ollendick, 2011; Pitică et al., 2010). 
The papers which scored the highest in terms of quality included a control 
group, and similarly, three of the papers which were deemed the lowest quality did 
not have a control group (Cowart and Ollendick, 2011; Pitică et al., 2010; Riemann 
et al., 2013). Although these papers used valid and reliable measures, with one using 
semi-structured interviews to determine levels of anxiety and subsequent change 
(Cowart and Ollendick, 2011), as no control group was utilised, the researchers were 
unable to control for confounding variables by using randomisation, baseline 
comparisons or blinding.  The studies by Pitică et al. (2010) and Cowart and 
Ollendick (2011) both used multiple baseline design analyses.  Although the 
researchers presented these papers as initial exploratory pieces of research, definitive 
conclusions cannot be reached due to their methodological weaknesses.  In addition, 
these papers produced a mixed picture of ABM effectiveness and the researchers 
were not able to conduct robust statistical analyses due to the limited sample sizes.  
Of the highest rated three papers, only one of these was defined as a 
randomised control trial (Eldar et al., 2012), however the other two also used a 
control group, randomisation and blinding of research staff and participants 
(Riemann et al., 2013; Waters et al., 2013).  The remaining two randomised control 
trials differed in terms of quality.  Where the study by Shechner et al. (2014) was 
also considered high in terms of quality, the research carried out by Bar-Haim et al. 
(2011) scored relatively low comparatively.  Although this study used randomisation, 
there was a lack of information on baseline similarities or differences and the 




In terms of quality related trends, a consistent problem was a lack of 
information regarding the recruitment of the participants, both in terms of the source 
and the representative nature of the participants.  This is reflected in the fact the 
highest score on the ‘external validity’ category was one out of three, which was 
reached by six papers (Eldar et al., 2008; Eldar et al., 2012; Riemann et al., 2013; 
Rozenman et al., 2011; Shechner et al., 2014; Waters et al., 2013).  These six papers 
included information about the settings in which the intervention was administered, 
the validity of which are considered in the discussion section of this review.  No 
papers provided sufficient information to determine the representative nature of the 
participants included. 
Generally, the ‘reporting’ nature of the studies was good, however adverse 
effects were not routinely commented upon.  This may have been due to the non-
pharmacological nature of the research and subsequently the less obvious adverse 
effects, however one paper was able to comment on relevant issues (Eldar et al., 
2008).  In addition, presentation of the results was generally good, although there 
were some inconsistencies of actual probability values being reported.  Three such 
papers were inconsistent in reporting actual probability values (Eldar et al., 2008; 
Eldar et al., 2012; Waters et al., 2013), and four papers either did not report actual 
values or had no probability values to report (Bar-Haim et al., 2011; Britton et al., 
2013; Cowart and Ollendick, 2011; Pitică et al., 2010).  All of the ten papers used 
valid and reliable measures of anxiety, and in addition, all used previously validated 
ways of measuring attentional bias. 
 
4. Discussion 
This systematic review intended to appraise the evidence for the use of ABM as an 
intervention for childhood anxiety problems. Generally, the research highlights the 
potential efficacy of this intervention.  Despite the positive findings, it is important to 
consider that only ten relevant studies were reviewed, highlighting the fact that this 
research area is in its primary stages.  In addition, only three of the selected studies 
were randomised control trials and although all were powered to carry out the 
statistical analyses they used, they all cited small sample sizes as a limitation.  Using 




relationship between attention bias and anxiety change, perhaps providing further 
information on the mechanism behind this relationship.  Although all three 
randomised control trials found that ABM had a positive effect on anxiety, this was 
demonstrated in different ways across the studies. Results were considered in terms 
of whether ABM was a standalone or adjunct treatment, and also in terms of the 
direction of attention and type of stimuli.  Initial data suggest that there is a general 
anxiolytic effect of ABM regardless of these individual factors, however there are 
individual differences in terms of the outcomes.    This complexity of results is 
reflected across the other studies in this review, suggesting that attentional bias 
change is a multifaceted cognitive mechanism which is not yet fully understood.  
Complicating the picture is the lack of standardisation across the studies, both in 
design quality but also methodology. 
 
4.1 Quality and standardisation 
Three of the included studies were interested in the supplementary effects of 
combining both CBT and ABM together (Britton et al., 2013; Riemann et al., 2013; 
Shechner et al., 2014).  This combination may be of interest to researchers and 
clinicians due to the fact that both therapies may work on different levels of 
cognition; it has been proposed that CBT involves ‘top down’ processes which are 
more concerned with conscious efforts at processing information (Clark and Beck, 
2010), whereas using ABM involves unconscious processing of information 
congruent with a ‘bottom up’ approach.  Although these three studies reported 
positive results of ABM, they also presented some variations within the results.  Two 
studies found that by clinician ratings, the placebo groups also responded to ABM 
treatment over CBT alone (Britton et al., 2013; Shechner et al., 2014), however 
Shechner et al. (2014) commented that the CBT effects found in their study were 
weak relative to other CBT studies and tentatively attributed this to the delivery of 
the CBT.   When assessing by self-report, all studies demonstrated reductions in 
active ABM over placebo ABM.  Reasons for the mixed results could be due to 
differences in the methodology.  Britton et al. (2013) and Shechner et al. (2014) used 
the same manualised CBT treatment whereas Riemann et al. (2013) relied on the 




two studies using manualised CBT also included a CBT alone treatment group, 
whereas Riemann et al. (2013) did not. This makes it difficult to comment on any 
placebo effects of completing a computer task, whether attention is directed or not.   
Furthermore, in two studies a proportion of the participants were also receiving 
pharmacological treatment (Riemann et al., 2013; Shechner et al., 2014) whereas the 
participants were medication free in the research by Britton et al. (2013). 
Another clear variation between these studies, and in fact across all of the 
included studies in this review, is where the ABM treatment took place.  The 
intervention settings varied; occurring at either the participant’s home, in the 
laboratory, in an inpatient setting or at school.  As ABM is a novel intervention 
which is not yet routinely utilised, it was difficult to assess if the studies were 
executing the intervention in a valid setting, representative of where it would usually 
take place.  This was further compounded by the fact that one of the proposed 
benefits of ABM is that it would be able to be accessed at the patient’s convenience, 
possibly at home, and could increase engagement with hard to reach populations 
(Bar-Haim, 2010).  Therefore, when reviewing this with the quality criteria it was 
decided that those researchers who carried out the intervention in settings where it 
could potentially be used in the future were ecologically valid.  However, this does 
not control for the fact that the settings varied between papers and on inspection of 
the included papers there were no clear indications of the most efficacious 
environment for the intervention.  
A further clear difference between the papers was in relation to the nature of 
the ABM intervention delivery.  The number of sessions, trials and frequency of 
ABM sessions ranged between the studies; for example Eldar et al. (2012) delivered 
4 training sessions over 4 weeks, whereas Rozenman et al. (2011) delivered  12 
training sessions over 4 weeks.  On reviewing the outcomes of each study, there were 
no clear trends depending on the frequency and the number of ABM sessions, which 
is also reflected within the adult literature (Bar-Haim, 2010).  In terms of this review, 
this may be due to the fact that there were other inconsistencies across the research.  
For example, where most studies utilised the dot probe task to modify attention, two 
studies used different procedures (Bar-Haim et al., 2011; Waters et al., 2013).  Both 




demonstrated a shift in the direction the researchers were expecting, suggesting that 
these ABM procedures were valid.  There have been reported concerns around which 
aspect of attention the dot probe modifies due to the paradigm not distinguishing 
between a faster engagement with threat or a difficulty in disengaging from threat 
(Bar-Haim et al., 2007).  Consequently, Bar-Haim et al. (2011) used the emotional 
spatial cueing task in both the pre and post attentional measure and intervention 
which is specifically targeted at the disengaging aspect of attention.  Combing the 
dot probe and another attentional modification paradigm (Waters et al., 2013) could 
lead to uncertainty regarding which attentional component has been measured and/or 
modified. 
Within two studies, attentional bias was not tested pre and post-intervention, 
reducing the ability to attribute change to a shift in attention (Cowart and Ollendick, 
2011; Riemann et al., 2013).  Similarly, a change in attentional bias was either not 
detected (Rozenman et al., 2011) or it was modified in the opposite way to what was 
expected (Britton et al., 2013).  This further highlights the complex and unclear 
nature of the mechanism of attentional bias.  Overall, an effect has been indicated, 
however when looking at individual studies the nature of this effect is unclear.  A 
potential explanation is that rather than a shift in attention either away from threat or 
toward positive stimuli, the effect on anxiety can be attributed to any change in 
attention; that is if someone is able to shift their attention in any direction, the 
enhanced ability to control this cognitive mechanism may have anxiolytic effects 
(c.f. Cisler and Koster, 2010).  This attentional control hypothesis may explain the 
finding from Britton et al. (2013) where the ABM intervention was designed to 
promote vigilance towards positive stimuli, yet after the intervention, attention was 
shifted away from positive stimuli and still reduced anxiety.  Presumably in line with 
this hypothesis, individuals exhibiting any shift in attention would demonstrate 
enhanced attentional control and therefore should show a reduction in anxiety.  This 
was not the case in the study by Eldar et al. (2008) which encompassed two attention 
training conditions; towards and away from threat.  They found that there was no 
change in self-reported anxiety across both groups, however after a stress induction 
task only the ABM toward threat group showed an increase in anxiety.  Conversely, 




showed the opposite; both groups trained towards and away from threat showed a 
reduction in anxiety during a stress task compared to those in a placebo ABM 
training condition (Klumpp and Amir, 2009).  Previous researchers have suggested 
using non-affective stimuli such as geometric shapes could be useful in testing the 
attentional control hypothesis and have agreed that research systematically designed 
to do so needs to be carried out before any conclusions can be drawn here (Bar-
Haim, 2010; Eldar et al., 2012). 
Where all but one (Eldar et al., 2008) pieces of research were with children 
and adolescents who were either diagnosed with one or more anxiety disorder(s) or 
scored highly on a measure of anxiety in this review, there was no controlled 
research which looked at the effects of ABM on specific anxiety diagnoses.  This 
was justified as the current standard of trials with paediatric anxiety is to include co-
morbid disorders, due to the high rate of these in younger populations (Eldar et al., 
2012).  However, using a range of anxiety disorders and co-morbidities reduces the 
ability to measure if ABM is particularly useful with certain populations.  Clearly, 
research into ABM in child and adolescent populations is still in its early stages but 
this may be where the research can develop.  In doing so, researchers could also 
measure if disorder specific stimuli create a larger reduction in anxiety than generic 
threat stimuli.  All of the studies used either angry or disgust facial pictorial over 
word stimuli, presumably due to the confounding effect of different reading abilities 
which are more apparent in younger populations.  Previous research within adult 
populations has shown that word stimuli is more effective than pictorial stimuli 
(Hakamata et al., 2010).  In addition, within adult populations, disorder specific 
stimuli has produced promising results, however this is perhaps more straightforward 
in this age group where word stimuli which can be adapted for specific worries can 
be used with greater ease (Amir et al., 2009a).  In addition, one study used a non-
anxious population (Eldar et al., 2008) and one study only included participants who 
demonstrated an attentional bias toward threat (Eldar et al., 2012).  It is important to 
consider these factors when designing treatment protocols as there are a number of 
complications when assessing attentional bias; it has been found that differences in 
attentional bias in anxious and non-anxious populations are only moderate (Bar-




attentional bias.  Again this highlights the unclear nature of the link between 
attentional bias and anxiety and therefore future researchers should consider 
individual differences in attentional bias within the research. 
Conclusions regarding the long term effects of ABM training are also limited 
due to the fact that within the studies considered by this review, the longest follow up 
period was 2 weeks.  This certainly limits the ability to comment on the lasting 
effects of ABM within this population; however, within adult populations, Amir et 




One limitation of the current review includes the choice to search only three 
electronic databases.  This choice was made as these three databases were deemed to 
be the most relevant, and there was a confidence that appropriate papers were not 
missed through hand searching reference lists of other, similar papers.  The review 
itself was written qualitatively and did not allow for quantitative analysis due to the 
methodological differences between the studies.  To draw more definitive 
conclusions in the future, it would be necessary to carry out a systematic meta-
analysis which would be contingent on further developments in the field with more 
rigorous testing of the intervention. 
Quality ratings were also applied to the included studies in order to evaluate 
findings in terms of methodological quality.  Issues were highlighted through this 
process and focused mainly on the absence of control groups in some studies. 
However, if the studies with low quality were removed, this would not change the 
overall outcome from the review.  Although the general outcome suggested that 
ABM is a potentially effective treatment for anxiety, our results are constrained by 
the fact that there were only three randomised control trials and that the overall 
quality of the included papers also ranged within this review.  This was not always 
directly related to the research design, as some papers not classed as randomised 
control trials showed sound methodological design.  Most studies included a control 
group, and therefore allowed for randomisation and blinding, whereas some studies 




intervention, though it was decided to include all relevant pieces of research due to 
the novel and developing nature of this research.   
 
5. Conclusions 
The overall results and implications for using ABM as an intervention for childhood 
anxiety are positive, however there are perhaps more questions unanswered at 
present.  It would be helpful to develop the research in this area, and in particular 
with randomised control trials with larger samples.  This would allow researchers to 
control for certain variables and create a greater understanding of the mechanism 
behind the relationship between attentional bias and anxiety.   
As none of the included studies show long term follow-up data, researchers 
should consider this to measure the maintenance of gains from an ABM intervention.  
In addition, following the trend of the adult literature it would be beneficial to select 
and research specific anxiety disorders and include disorder specific stimuli.  Other 
factors also need to be considered such as the optimal training frequency and length, 
and whether having ABM as an adjunct to CBT creates larger treatment gains than 
CBT or ABM alone.  However, researchers have made an important start in this area 
which represents an exciting field whereby children and adolescents within typically 
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Objective:  The objective of this study was to investigate attentional biases in 
children with asthma.  The study aimed at replicating previous adult based 
research by testing whether children with asthma are vigilant to asthma and/or 
anxiety cues.  In addition, it was tested whether this asthma related vigilance 
was linked to health associated factors which may indicate problems with 
managing the illness. 
Design/main outcome measures:  A total of 36 children aged 9-12 were 
included in the study.  All children completed a computerised dot probe task 
designed to measure attentional bias to three different categories of words: 
asthma, anxiety symptom and general negative emotion.  Main caregiver 
anxiety was also assessed, as were coping strategies, quality of life and 
frequency of inhaler use for those with asthma. 
Results:  Children with asthma showed an attentional bias toward asthma words 
but not anxiety or general negative emotion words.  Children without asthma 
showed no significant attentional biases to any word categories.  Caregiver 
anxiety was related to asthma word attentional bias in the asthma group. 
Conclusion:  Attentional bias is present in children with asthma and may 
suggest an unconscious threat association with the illness.  Further research is 
required to ascertain if this exacerbates or maintains health related problems. 
 

















Asthma is a chronic respiratory disease which affects up to 30% of children 
worldwide (Pearce et al., 2007).  The disease comprises episodes or attacks where 
breathing is affected, and the individual experiences symptoms such as a tight chest, 
wheezing, shortness of breath and coughing.  Treatment typically involves 
attempting to reverse these symptoms, either concurrently with bronchodilators 
(commonly known as reliever inhalers), or over a consistent period with a 
prescription of corticosteroids (commonly known as preventer inhalers).  This 
treatment can be an effective way of managing asthma, however research has shown 
that poor management of the illness is still a common occurrence in both child and 
adult populations (Demoly, Gueron, Annunziata, Adamek, & Walters, 2010).  A 
range of reasons for poor control of asthma symptoms has been cited, for example 
the level of perceived self-efficacy or understanding of the illness (Dinwiddie & 
Müller, 2002; Rhee, Belyea, Ciurzynski, & Brasch, 2009).  A significant problem in 
relation to the management of the illness is the inappropriate use of prescribed 
medication.  Specifically, frequent or overuse of bronchodilators is recognised as an 
indicator of poor control and has been linked to recurrent use of health care facilities 
(Anis et al., 2001), exacerbated symptoms and even increased mortality (Anderson et 
al., 2005).  The consensus is that asthma is a complex chronic condition and 
furthermore, the presence of comorbid psychological problems have been cited to 
contribute to difficulties in controlling and managing the illness (De Groot, 
Duiverman, & Brand, 2010).   
 Indeed, research has consistently found a positive relationship between 
childhood asthma and anxiety (Bussing, Burket, & Kelleher, 1996; Katon et al., 
2007; Vuillermin et al., 2010).  The aetiology of this anxiety is less certain, however 
what is known from general anxiety literature is that parental anxiety is suggested to 
be a factor in the development of childhood anxiety (Donovan & Spence, 2000).  
More specifically, and in relation to asthma, is that children with more anxious 
mothers report higher levels of anxiety and lower asthma related quality of life 
(Sales, Fivush, & Teague, 2008).  Low quality of life is a consequence of the burden 
that physical illness can cause and furthermore, the comorbidity of psychological 




with asthma (Vila et al., 2003).  Further to this, Fernandes et al. (2010) suggested 
that high levels of anxiety can result in increased vigilance to asthma symptoms, 
greater use of asthma medication and lower quality of life.  Medication is a treatment 
for asthma, but also a coping strategy which is employed to manage the illness; 
coping strategies are typically defined as either behavioural or cognitive strategies 
individuals employ to manage external or internal demands (Lazarus, 1993).  Within 
adult asthma research, it has been shown that the type of coping strategy utilised has 
an effect on quality of life, where those who use more avoidant coping tend to have 
lower quality of life (Adams, Wilson, Smith, & Ruffin, 2004).  Additionally, Lahaye, 
Fantini-Hauwel, Van Broeck, Bodart, and Luminet (2011) showed that paying 
greater attention to bodily symptoms of emotions was related to utilising the coping 
strategies of ‘worrying’ and ‘ignoring’ which resulted in lower quality of life in 
children with asthma.  Findings have shown that the experience of asthma and 
subsequent use of medication and healthcare services is related to anxiety level rather 
than lung function (Fernandes et al., 2010), emphasising the powerful influence of 
anxiety to explain problems with asthma, regardless of actual physical impairment. 
One area which has been proposed to explain this symptom exacerbation in 
asthma and which can be used to understand the link between asthma and 
psychological problems is cognitive processing.  Research has shown that suggestion 
can have an effect on perceived symptoms: in an early study subjects were informed 
they were inhaling a bronchoconstrictor when a neutral saline substance was inhaled, 
and this suggestion was correlated with self-reported asthma symptoms (Isenberg, 
Lehrer, & Hochron, 1992).  This has been replicated more recently where it was 
shown that participants who scored highly on a negative affectivity (NA) scale 
reported more asthma symptoms following suggestion (Put et al., 2004).  NA refers 
to the tendency to experience negative emotions and has been strongly correlated to 
anxiety and depressive disorders (c.f Watson, Clark, & Carey, 1988). Following this, 
the researchers concluded that those who have asthma and high NA are hypervigilant 
to symptoms of asthma and have biased interpretations of bodily sensations.   
Congruent with this research, it has also been shown that individuals with 
asthma can misconstrue panic symptoms as asthma symptoms which consequently 




2003).  Similarly, within panic research it has been found that those with panic 
disorder show high rates of attention and vigilance to physical cues which can 
maintain the anxiety (Schmidt, Lerew, & Trakowski, 1997).  This draws similarities 
with the findings from Put et al. (2004) regarding NA and hypervigilance in an 
asthma population.  Due to the maintenance factor of attention to symptoms in 
anxiety disorders, hypervigilance is discouraged within psychological treatment 
(Westbrook, Kennerley & Kirk, 2007).  Paradoxically, for an individual with asthma 
the nature of self-medicating with inhalers actually requires the individual to be 
vigilant to physical cues.  Here, attention is something that is necessary for the 
management of asthma, but could also be a maintaining factor in problems with the 
illness.  Adding to this is the suggestion that experiencing threat related vigilance 
may impede the ability to employ successful problem solving or coping strategies 
(Compas & Boyer, 2001). 
The role of attention in the cause and maintenance of anxiety disorders has 
drawn considerable interest.  Researchers have consistently shown that an 
individual’s attention automatically orients to emotionally threatening information, 
the purpose of which is to allow a faster response to threat (Cisler & Koster, 2010).  
This has been measured as an attentional bias, and it has been shown that those who 
are anxious show a bias toward threat related stimuli (MacLeod, Mathews, & Tata, 
1986). A well-researched technique to measure attentional biases which has been 
validated in both adult and child populations is the dot probe paradigm (MacLeod et 
al., 1986).  In this computer paradigm, participants are asked to press a button when 
they see a dot appear on the screen.  This dot either replaces neutral or threat stimuli 
and attentional bias is shown when the participant responds faster when the dot 
replaces the threat stimuli, indicating that the individual attends more to threat.    
Attentional biases have been shown to be present in a range of psychiatric 
disorders such as social anxiety disorder (Asmundson & Stein, 1994) and obsessive 
compulsive disorder (Tata, Leibowitz, & Prunty, 1996).  Researchers have 
increasingly become interested in how the cognitive processing of information may 
relate to maintenance of problems, such as anxiety and also health related 
difficulties.  For example, Dehghani, Sharpe, and Nicholas (2003) showed that 




that a selective attention to, and a fixation on pain stimuli may be one factor which 
contributes to the chronicity of the problem.  Research has not been confined to 
adults with health problems; Boyer et al. (2006) showed that children with recurrent 
abdominal pain showed patterns of attentional bias to pain related stimuli, which 
correlated with severity of pain.  Overall, it has been suggested that the presence of 
an attentional bias to threat is a perpetuating factor which increases vigilance to 
perceived threat which can in turn increase anxiety levels (Asmundson & Stein, 
1994).  In relation to chronic health problems, hypervigilance to symptoms has also 
been linked with the maintenance of the illness (Dehghani et al., 2003).  
There has been some research interest in how attentional bias may be related 
to problems within asthma populations (DePeuter, Lemaigere & Wan, 2007; Jessop, 
Rutter, Sharma, & Albery, 2004).  Jessop et al. (2004) showed that adults with 
asthma demonstrated an increased bias for asthma related words compared to those 
without asthma and proposed that this denoted an ‘emotional representation’ of the 
illness.  Furthermore, De Peuter et al. (2007) replicated this with an asthma group, 
albeit the group without asthma also demonstrated a bias for asthma related words.  
This unexpected finding was explained by a suggestion that the control group was 
‘primed’ to asthma stimuli by the hospital setting of the research and so were vigilant 
to asthma cues.  Nevertheless, it was concluded that individuals with asthma may 
demonstrate an emotional related concern focused on their illness, demonstrated with 
an attentional bias.  Jessop et al. (2004) further showed that low adherers to inhaled 
preventative medication showed significantly greater bias for asthma words, and 
similarly high adherers showed a near significance in bias for asthma words.  It was 
concluded that having an ‘emotional representation’ of asthma (denoted by bias to 
asthma words) could be used to understand either a problem with adherence or a 
tendency to adhere closely to the treatment regime (Jessop et al., 2004).   No asthma 
related attentional bias research has been carried out in paediatric populations to the 
authors’ knowledge, however, generally, attentional bias findings have been 
replicated in child and adolescent populations (Vasey & Daleiden, 1995).  In terms of 
current research and clinical practice, an emphasis has been placed on targeting early 




prevent the established trajectory into adulthood (Department of Health, 2011), and 
therefore building on research within younger populations meets this demand. 
It is already recognised that there is an association between anxiety and 
asthma, however if a contributing factor to this in child populations is unconscious 
cognitive processing, establishing this could have clinical implications for the 
treatment of comorbid asthma and anxiety.  Given that there is a determined link 
between experiencing asthma and panic related difficulties, it would be helpful to 
ascertain whether those with asthma show an attentional bias to panic related anxiety 
symptom cues, as well as asthma cues.  Where Jessop et al. (2004) were interested in 
the use of the preventer inhaler, research has shown that bronchodilator medication 
(reliever inhaler) is commonly overused (Cole, Seale, & Griffiths, 2013), and that 
there can be serious health implications here (Anderson et al., 2005).  The present 
study therefore sought to examine whether hypervigilance is related to inhaler use 
(are those who are more vigilant and sensitive to asthma cues more likely to use their 
inhaler?).  Additionally, anxiety and attention has been related to lower quality of life 
and has been cited to impact coping strategies (Compas & Boyer, 2001; Vila et al., 
2003).  Childhood anxiety has also been related to caregiver anxiety (Donovan & 
Spence, 2000). Therefore, assessing these factors in the context of attentional biases 
is noteworthy, and is particularly important when considering clinical implications 
for the treatment of asthma and anxiety in child populations to allow for systemic, 
holistic interventions. 
The primary aim of the study was to test the hypothesis that children with 
asthma would show a greater attentional bias to asthma and/or anxiety cues 
compared to those without asthma.  Additionally, it was also hypothesised that there 
would be no attentional bias to words which are generally associated with negative 
emotions, suggesting that the attentional bias cannot be explained by a sensitivity to 
all emotional stimuli.  The secondary aim was to ascertain if attentional bias was 










The study used a mixed design.  Here, the between groups factor was asthma status 
(asthma vs. no asthma), and the within groups factor was threat word type (asthma 
vs. physical anxiety vs. general negative emotion).  The dependent variable was the 
attentional bias score for each category of word. 
 
Participants 
18 children with asthma (14 male, 4 female) and 18 children without asthma (14 
male, 4 female) participated in this research.  The age range of the sample was 
between 108 and 150 months (i.e., 9-12 years). The participants with asthma were 
recruited from three hospital based asthma clinics within Scotland.  The selection 
criteria for the participants in this group were that they (a) had a moderate to severe 
diagnosis of asthma (b) were prescribed a reliever inhaler (c) were aged 9-12 years at 
the time of the research (d) were free of any respiratory infection at the time of the 
research and (e) could read and write in English.  Participants in the control group 
were recruited from a school in Scotland.  The selection criteria for these participants 
were the same as the experimental group, apart from (a) and (b) where they did not 
have a diagnosis of asthma and did not use an inhaler.  Both groups were matched as 
closely as possible on age, gender and ethnicity. A power analysis was carried out 
using G*Power 3.1.7 (Faul, Erdfelder, Lang & Buchner, 2007) which indicated that 
in order to achieve a 0.8 level of power with a medium effect size (f=0.25), for 
ANOVA 34 participants would be required across the two groups.  Consideration of 
previous, related research showed that participant numbers ranged from 12-36 in 
each group (DePeuter et al., 2007; Hunt et al., 2007; Jessop et al., 2004; Vasey & 
Daleiden, 1995).  It was therefore concluded that 18 in each group was sufficient.  
Each child’s main caregiver also participated in the research.  
Participant characteristics are displayed in the results section (Table 1).  The 
two groups were matched in terms of gender ratio.  There was also no significant 
difference between the groups in age, t(34)=0.38, p=0.70, child ethnicity, χ² (1, 
N=36)=0.00, p=1.00, parent ethnicity, χ² (1, N=36)=0.36, p=0.55, or the amount of 






The study was granted ethical approval by the South East Scotland Research Ethics 
Committee and each relevant NHS Health Board Research and Development 
department (see Appendices 4-8). 
 
Measures 
Dot Probe Task 
The dot probe is a measure of attentional bias as used in previous studies (MacLeod 
et al., 1986) and has been successfully replicated for use with children as young as 
seven years (Vasey & Daleiden, 1995).  For each trial, a fixation cross appeared on 
the screen for 500 milliseconds (ms).  This was then replaced by a word pair 
consisting of either a threat-neutral or a neutral-neutral pair.  Threat words were 
those words which fell into asthma, anxiety symptom or general negative emotion 
categories.  Words were presented with one word above the other for 1250ms at a 
distance of three cm apart (see Figure 1 for a visual representation of one trial).  This 
presentation time is in line with suggested times for children to account for slower 
processing speeds compared to adults (Vasey & Daleiden, 1995).  The response 
latencies were timed from the point that a probe in the shape of a dot appeared on the 
screen in place of either the top or the bottom word, until either the ‘I’ or the ‘M’ key 
was pressed, or after 3000ms.  The ‘I’ key corresponded to the dot replacing the top 
word, and the ‘M’ key corresponded to the dot replacing the bottom word.  After this 
time elapsed or a correct key was pressed, the participant was presented with another 
fixation cross before the next trial. 
Both the threat word and the dot probe could appear in either the top position 
or bottom position in equal probability which gave rise to four conditions; probe 
upper-threat word upper, probe upper-threat word lower, probe lower-threat word 





Figure 1. Example trial from the dot probe task 
 
Dot Probe Stimuli 
The stimuli consisted of 96 different word pairs, comprised of 48 neutral-neutral 
word pairs and 48 threat-neutral word pairs (see Appendix 15 for list). Of the 48 
threat words there were three separate categories each made up of 16 words; physical 
anxiety symptom, asthma or general negative emotion words.  In order to maximise 
testing, the 48 threat-neutral word pairs were repeated so they each occurred twice 
(Dehghani et al., 2003), giving 144 total trials. All word pairs were presented in a 
random order for each participant.  The threat words were chosen from previous 
attentional bias research (Hunt, Keogh, & French, 2007; Jessop et al., 2004; Neshat-
Doost, Moradi, Taghavi, Yule, & Dalgleish, 1999).  Neutral words were selected to 
match the threat words on both word length and frequency (Brysbaert & New, 2009).  
For those words that had not been used in research with children of the same age 
range (asthma and neutral words), these were piloted in a primary school with ten 
nine year olds (see Appendix 16 for the pilot results).  Words were only included in 
the study where 100% of the pilot sample could read them.  These words were also 
cross referenced using an encyclopaedia of words which has been rigorously tested 
for reading level (Dale & O’Rourke, 1981).  This was to ensure that the words used 





Quality of life 
Participants with asthma also completed the Paediatric Asthma Quality of Life 
Questionnaire (PAQLQ, Juniper et al., 1996).  This is an asthma specific 
questionnaire aimed at measuring quality of life across three domains in children and 
adolescents aged seven years and above.  The questionnaire has 23 items focused on 
symptoms, activity limitation and emotional function (Juniper et al., 1996).  
Responses are measured on a seven-point Likert scale indicating no impairment to 
maximum impairment.  The overall score of quality of life is the mean of the item 
responses.  Scores are also calculated from each domain in the same way and lower 
scores indicate more impairment.   The questionnaire has been shown to have high 
internal reliability, with α=0.95 for overall quality of life for all participants (Juniper 
et al., 1996).  Within this sample, the PAQLQ total was also shown to have high 
internal consistency, α=0.96.  The subscales of this measure also showed good 
reliability: ‘symptoms’ at α=0.95, ‘activity limitation’ at α=0.86 and ‘emotional 
functioning’ at α=0.93.   
 
Coping strategies 
Participants with asthma completed the Coping with a Disease (CODI) questionnaire 
(Petersen, Schmidt, & Bullinger, 2004) to measure how they cope with their asthma.  
This questionnaire was specifically developed for use with children and adolescents 
aged eight and above to measure their coping strategies with chronic health 
conditions (Petersen et al., 2004).  It was originally tested with a range of health 
conditions, including asthma.  The questionnaire is a 28 item questionnaire with six 
different coping scales; acceptance, avoidance, cognitive-palliative, distance, 
emotional reaction and wishful thinking.  These are each measured on a five-point 
Likert scale measuring from ‘never’ to ‘always’.  Each scale yields a score by 
summing all of the item scores, where higher scores are associated with a more 
frequent use of a strategy. The questionnaire has been shown to be a reliable measure 
of coping strategies with the scales ranging from α=0.69 to α=0.83 (Petersen et al., 
2004).  Within this sample, subscales showed a range of reliability with ‘avoidance’ 




‘wishful thinking’ at α=0.79.  Other subsections showed lower internal consistency 
with ‘emotional reaction’ at α=0.63, ‘distancing’ at α=0.66 and ‘cognitive-palliative’ 
at α=0.55.  A further analysis was carried out to assess whether deleting an item 
within the ‘cognitive-palliative’ scale would improve the reliability; this revealed 
that there would be no significant improvement upon deletion of any items, therefore 
no items were deleted. 
 
Inhaler use 
In order to measure use of the reliever inhaler, participants were given a self-report 
diary (c.f. Main, Moss-Morris, Booth, Kaptein & Kolbe, 2003). Participants were 
asked to complete this for a period of two weeks following the dot probe task and 
completion of the other measures.  They were asked to indicate how many puffs of 
their blue (reliever) inhaler they had had each day.   For each participant, a score was 
derived by summing the total amount of single uses of the inhaler which was used to 
provide an indication of the reliever inhaler frequency. 
 
Parental anxiety 
The main caregiver for each participant completed the Trait scale from the State-
Trait anxiety inventory (STAI-Y2; Spielberger, Gorsuch & Lushane, 1970).  State 
and trait anxiety are tested with separate questionnaires, each comprised of 20 items.  
Trait anxiety is stable and relates to personality and this scale has shown to have high 
levels of internal consistency; when measured across a sample of students, working 
adults and military employees, the median correlation coefficient was shown to be 
0.90 (Spielberger & Sydeman, 1994).  The STAI-Y2 also showed high internal 
consistency within this sample with α=0.93. 
 
Procedure 
For the group with asthma, all potential participants were approached by the 
respiratory team at their current asthma clinic.  This involved providing information 
about the research outlining the details and aims of the study and including details 
about participation being voluntary and confidential.  Parental and child consent 




The data were collected by the first author by conducting home visits.  Here, 
participants completed the dot probe in a quiet room of their choice with the 
experimenter present.  The dot probe was presented on a Sony Vaio E Series, Intel 
Inside CORE i5 15.5” laptop screen, and the participants were seated approximately 
60cm from the screen (Hunt et al., 2007).  The participants were instructed to watch 
the screen and press either the ‘I’ or the ‘M’ key depending on which word the dot 
replaced on the screen.  They were also instructed to do this as quickly and 
accurately as possible. There were 10 practice trials, with the option to practise these 
trials again if necessary.  Once the participants started the experimental trials, the 
task took 10 minutes to complete.  After the participants had completed the dot 
probe, the children filled out the CODI and PAQLQ and main caregivers filled out 
the STAI-Y2.  The experimenter then left the participants with the asthma diary to 
complete daily for the following two weeks and post back in a provided stamped, 
addressed envelope. This was explained to both the children and the caregivers in 
order to ensure understanding and maximise return of the diaries.  Verbal consent 
was gained to follow up with a reminder phone call if this had not been received after 
three weeks. 
For the control group, children and caregivers were given information about 
the research from their school and asked to indicate if they would be interested in 
taking part.  Following this interest, their consent and assent was gained and the main 
caregiver was asked to fill out the STAI-Y2.  Upon receiving this, the experimenter 
visited the school to conduct the dot probe with the consenting participants who met 
the inclusion criteria.  This was completed in a quiet room with the same procedure 
as the experimental group excluding the use of the CODI, PAQLQ and asthma diary. 
 
Data screening 
Data reduction and analysis 
All analyses were conducted using SPSS 19.0.  In line with previous child attentional 
bias studies, and in order to remove outliers, the data for each participant were 
screened and those response times of 200ms or less, or 1500ms or more were 




outliers and incorrect responses accounted for 2% (65 in total) of the total number of 
responses across all participants. 
 For each word type (asthma, anxiety symptom, general negative emotion), a 
separate repeated measures ANOVA was used to investigate the effect of the 
between factor of group (asthma, asthma free) and the within factors of word 
position (upper, lower) and dot position (upper, lower) on mean reaction times. 
To investigate effects of group on word type further, the mean reaction times 
for each participant were used to calculate an attentional bias score for each type of 
threat word.  This was achieved using a previously established formula which is 
common across dot probe research (c.f. Mogg, Bradley, Millar, & White, 1995). 
Attentional bias = ½ ((UpLn-UpUn)+(LpUn-LpLn)) 
Where U = upper position, L = lower position, p = probe, n = negative (or threat) 
word. Therefore, for example, UpLn equates to the mean score of when the probe is 
in the upper position and the threat word is in the lower position.  The result of this 
formula is an attentional bias score for each word category.  A positive score denotes 
an attentional bias towards that category of word and a negative score denotes a bias 
of attention away from the type of word.  Correlational analyses were also conducted 
to investigate the relationships between the self-reported individual differences and 
the indices of attentional bias. 
 
Tests of assumptions of normality 
Initial analyses were performed to assess the distribution of the data in order to 
determine whether parametric tests were suitable.  Histograms and PP plots were 
visually inspected to assess the normality of the data.  Field (2005) suggests 
converting the skewness and kurtosis values into z scores in order to quantify 
normality by using numbers as well as a visual representation.  Field (2005) further 
suggests that z scores for skewness or kurtosis above 2.58 (or below -2.58) is 
significant at the p<0.01 level and subsequently the data are not suitable for 
analysing with parametric tests.  Examinations of the z scores and showed that all 
variables apart from inhaler use and the ‘wishful thinking’ subscale of the CODI 
were normally distributed.  The data for inhaler use were shown to have a non-




subscale of the CODI had a kurtosis of 2.72 (SE=1.04).  The scores were therefore 
transformed to provide a normal distribution to allow for parametric analyses.  
Transforming the ‘inhaler use’ scores corrected the distribution, however following 
transformation, the CODI ‘wishful thinking’ scores still displayed a non-normal 
distribution.  Utilising a Spearman’s Rho correlation with the CODI ‘wishful 
thinking’ scores provided similar results as a Pearson’s correlation, and therefore 
parametric analyses were conducted across all of the data.  Due to multiple 
correlations being made, the alpha level was adjusted to 0.01 to allow for a more 
stringent assessment of significance. 
 
Results 
Mean response latencies  
Mean response latencies and attentional bias scores by group and word type were 
calculated (Table 1).  For asthma words, there was no significant difference between 
the asthma group (M=609.77) and asthma free group (M=577.71) for mean response 
latency (milliseconds) t(34)=0.59, p=0.56, d=0.20.  This was similar for anxiety 
words (asthma group M=620.24, asthma free group M=565.08), t(34)=1.15, p=0.26, 
d=0.39 and general negative emotion words (asthma group M=632.75, asthma free 
group M=575.48), t(34)=1.05, p=0.30, d=0.36. 
A mixed ANOVA with group as a between groups factor and probe position 
and word position as repeated measures factors was conducted for each of the word 
types (asthma, anxiety and general negative emotion) separately. For asthma words, 
there was a significant effect of word position F(1,34)=5.10, p=0.03, d=0.77.  
Reaction time was significantly quicker when the word appeared in the lower half of 
the display compared to when it appeared in the upper half (595.37ms vs. 603.79ms).  
This main effect was subsumed by a significant three-way interaction of group x 
word position x dot position F(1,34)=8.31, p=0.01, d=0.99.  To investigate the 
interaction further, mean reaction times were considered for each group separately, 
using the same two within factors (word position, probe position).  Within the asthma 
group, there was a main effect of word position F(1,17)=7.09, p=0.02, d=1.29 with 
reaction time again being significantly quicker when the word appeared in the lower 




Table 1. Means of participant characteristics and attentional bias indices by group 
Note: Gen. neg.= general negative; STAI-Y2= State-Trait Anxiety Inventory, trait form 
 
The two way interaction of word position x dot position was also significant 
F(1,17)=8.67, p=0.01, d=1.43.  The quickest reaction times were shown when the dot 
appeared in the same location of the asthma word (598.94ms, 620.59ms), compared 
to when it appeared in the alternative half of the display (623.08ms, 656.89ms).  
Within the asthma free group, there were no significant effects or interactions found.  
Mixed ANOVA revealed no main effects or interactions for anxiety symptom 
words.  For example, the group x word position x dot position interaction was not 
significant F(1,34)=0.09, p=0.77, d=0.10.  Similarly, there were no main effects or 
interactions for general negative emotion words; the group x word position x dot 
position interaction was also not significant F(1,34)=0.28, p=0.60, d=0.18. 
 
Bias for asthma, anxiety and emotion 
To further investigate the nature of the effects found, mean response latencies were 
analysed using the previously mentioned formula to yield attentional bias scores (c.f. 
 Asthma group n=18 Asthma free group n=18 
Mean age in months (SD) 129.89 (13.90) 128.28 (11.20) 
Gender (n;%)   
Males 14; 78.78 14; 78.78 
Females 4; 22.22 4; 22.22 
Child ethnicity (n;%)   
White British 17; 94.44 17; 94.44 
Other  1; 5.56 1; 5.56 
Parent ethnicity (n;%)   
White British 17; 94.44 16; 88.90 
Other 1; 5.56 2; 11.10 
Mean amount of removed data (SD) 1.94 (1.86) 1.67 (2.00) 
Mean asthma words response latency (SD) 609.77 (160.11) 577.71 (168.56) 
Mean anxiety words response latency (SD) 620.24 (131.95) 565.08 (155.88) 
Mean gen. neg. emotion words response latency (SD) 632.75 (170.13) 575.48 (155.41) 
Mean parent STAI-Y2 (SD) 38.94 (10.24) 30.28 (6.56) 
Mean asthma bias (SD) 30.20 (43.57) -6.83 (32.83) 
Mean anxiety bias (SD) 5.71 (49.36) 0.19 (61.79) 




Mogg, Bradley, Millar, & White, 1995).  The asthma group had a higher attentional 
bias score for asthma words (M=30.20) compared to those without asthma (M=-6.83) 
and independent samples t-test was conducted for each word type. Bias scores for 
asthma words differed significantly between groups t(34)=2.88, p=0.01, d=0.99, 
however bias scores did not differ between groups for either anxiety words 
t(34)=0.30, p=0.77, d=0.10 or general negative words t(34)=0.53, p=0.60, d=0.18.   
To test the second hypothesis, bias scores were compared to 0 within the 
asthma group using a one sample t-test.  This showed that children with asthma had 
an increased bias for asthma words t(17)=2.94, p=0.01, d=0.71, but not anxiety 
t(17)=0.49, p=0.63, d=0.02 or general negative words t(17)=0.10, p=0.92, d=0.01.   
In general attention bias literature, a bias score of five to ten milliseconds 
denotes the lower bound used as a cut off for attentional bias (Eldar et al., 2012).  
Congruent with this, the children without asthma showed no attentional bias for any 
word group; however the general negative attentional bias score was approaching 
what would be considered as an attentional avoidance. 
 
Caregiver anxiety and bias scores 
Caregivers of children with asthma were significantly more anxious than those of 
children without asthma t(34)=3.02, p=0.01, d=1.04. There was also a significant 
positive correlation between parental STAI-Y2 scores and asthma attentional bias in 
the asthma group (r=0.56, p=0.01), indicating that increased vigilance for asthma 
words was associated with greater caregiver anxiety.  There were no significant 
correlations between caregiver anxiety and any category of bias scores in the group 
without asthma. 
 
Bias scores, quality of life, coping and inhaler use 
Pearson’s correlational analyses were conducted between attentional bias indices, 
questionnaire variables and inhaler use for the group with asthma (Table 2).  There 
were significant correlations found between subscales of individual questionnaires.  
For example, within the PAQLQ, ‘activity limitation’ was correlated with 
‘symptoms’ (r=0.85, p<0.01), ‘emotional functioning’ (r=-0.71, p<0.01) and 





Table 2. Correlations among attentional bias and questionnaire variables in the asthma group 
Note: AB= attentional bias; Gen. Neg. Emot.= General negative emotion; STAI-Y2=State Trait Anxiety Inventory, Trait Form; CODI Cog. Pal= Coping with a Disease 
questionnaire, Cognitive Palliative scale; PAQLQ Act. Lim.= Pediatric Asthma Quality of Life Questionnaire, activity limitation scale; Emot. Func.=Emotional functioning 
scale. * significant at p≤0.05, ** significant p≤0.01 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1. Asthma AB - - - - - - - - - - - - - - - 
2. Anxiety AB -0.08 - - - - - - - - - - - - - - 
3. Gen. Neg. Emot. AB -0.48* -0.15 - - - - - - - - - - - - - 
4. Caregiver STAI-Y2 0.57** 0.11 -0.42 - - - - - - - - - - - - 
5. CODI Avoidance 0.08 -0.26 -0.01 0.51* - - - - - - - - - - - 
6. CODI Cog. Pal. 0.06 0.37 0.24 0.23 0.02 - - - - - - - - - - 
7. CODI Emotion -0.24 -0.13 0.28 0.00 -0.03 0.42 - - - - - - - - - 
8. CODI Acceptance -0.30 0.44 0.35 -0.22 -0.40 0.17 0.11 - - - - - - - - 
9. CODI Wishful thinking -0.15 -0.09 0.16 0.15 0.23 0.03 0.39 0.09 - - - - - - - 
10. CODI Distancing 0.44 0.27 -0.16 -0.05 -0.31 0.12 -0.51* 0.08 -0.57* - - - - - - 
11. PAQLQ Symptoms -0.01 -0.05 0.21 0.17 -0.15 -0.17 -0.15 0.17 -0.11 0.04 - - - - - 
12. PAQLQ Act. Lim. -0.10 -0.17 0.47 0.02 -0.19 0.03 -0.04 0.16 -0.27 0.12 0.85** - - - - 
13. PAQLQ Emot. Func. -0.05 -0.08 0.30 -0.14 -0.06 -0.27 -0.53* 0.15 -0.38 0.24 0.77** 0.71** - - - 
14. PAQLQ Total -0.04 -0.09 0.30 0.04 -0.15 -0.19 -0.27 0.18 -0.26 0.12 0.96** 0.90** 0.90** - - 




As the significance level was adjusted to allow for a more stringent analysis, 
a number of correlations were significant but not to the 0.01 level.  Attentional bias 
to general negative emotion words was negatively correlated to attentional bias to 
asthma words (r=-0.48, p<0.05).  This indicated that those who demonstrated an 
avoidance of general negative emotion words showed higher levels of vigilance for 
asthma words.  In addition, PAQLQ ‘emotional functioning’ subscale was negatively 
correlated to the CODI ‘emotional reaction’ subscale (r=-0.53, p<0.05), indicating 
that those whose quality of life were more affected by emotions tended to cope with 
their illness by using negative emotions. 
In addition, a number of correlations were approaching levels of significance.  
For example, a higher score on the CODI ‘acceptance’ subscale was associated with 
vigilance for anxiety words and a lower score was associated with an avoidance of 
anxiety words (r=0.44, p=0.07).  Using ‘distancing’ as a coping strategy was 
associated with vigilance for asthma words (r=0.44, p=0.07).  Feeling less limited in 
terms of ability to join in with activities (PAQLQ ‘activity limitation’), was 
associated with vigilance for general negative emotion words, and feeling more 
impaired was associated with an avoidance (r=0.47, p=0.05). 
There were no significant correlations between inhaler use and any other 
factors, however there was a correlation approaching significance between inhaler 
use and CODI ‘acceptance’ (r=0.45, p=0.06). 
 
Discussion 
The purpose of this study was to test if children with asthma selectively attend to 
either asthma or anxiety related cues.  It was hypothesised that this group of 
participants would show a bias for asthma and anxiety cues over participants without 
a diagnosis of asthma but that they would not show a bias toward general negative 
emotion words.  In addition, given the suggested link between anxiety, quality of life 
and coping strategies, the secondary aim of the study was to measure any 
relationship between attentional bias and these variables. 
 The first hypothesis was partially supported; children with asthma selectively 
attended to asthma cues whereas those without asthma did not.  However, neither the 




significant level.  It was also shown that although the asthma group showed a bias 
toward asthma related words, they did not selectively attend toward general negative 
emotion words, demonstrating that their bias could not be explained by a general 
vigilance to emotional stimuli.  The presence of an attentional bias in the asthma 
group replicates findings from previous adult research (DePeuter et al., 2007; Jessop 
et al., 2004).  Within their study, Jessop et al. (2004) concluded that selective 
attention to asthma cues denotes an ‘emotional representation’ of the illness which 
could not be measured by self-report mood based questionnaires.  They further found 
that this was related to low adherence to preventative medication, and a nearly 
significant association with high adherence to medication regime.  They suggested 
that having an ‘emotional representation’ of the illness could be either a motivating 
factor to adhere to treatment regimes, or a factor which could interfere with 
adherence.  DePeuter et al. (2007) also found that high vigilance to asthma words in 
the asthma group was related to high negative affectivity (NA); a factor which has 
been related to anxiety.  This finding is interesting in light of the previously 
mentioned research by Put et al. (2004) who found that high NA was related to 
hypervigilance following suggestion. Given a recurrent finding of attentional biases 
in asthma populations, it is important to consider the implications of this. Generally, 
selective attention is proposed as an adaptive cognitive function manifested due to a 
perception of anxiety and threat (Cisler & Koster, 2010).  The children with asthma 
in this sample unconsciously detected threat in asthma related information and the 
presence of an attentional bias to relevant health related stimuli suggests a concern 
surrounding the illness which is emotionally entrenched. 
 It is possible that instead of a perception of threat surrounding the asthma 
words, participants with asthma were displaying an attentional bias due to the 
familiarity and frequency of exposure to such stimuli.  Previous research reports that 
this is not the case; within the study by Jessop et al. (2004), the researchers showed 
that there was no significant difference between an asthma primed and non-primed 
group, concluding that recent encounters and contemplation about asthma stimuli did 
not affect attentional bias.  In addition, recent trials where attention has been 
modified away from threat stimuli has shown positive effects on anxiety levels (Bar-




Subsequently, participants also show a reduction in attentional bias to threat words.  
If attentional bias is related to familiarity instead of anxiety, these results would not 
be expected.   
 Although a bias toward asthma words was demonstrated within this study, 
there were no significant relationships with the measured health-related variables 
such as quality of life, coping strategies or reliever inhaler use.  If vigilance to 
asthma cues is a problem or maintenance factor within the illness, it would be 
expected that this would be related to negative health related behaviours. This was 
not demonstrated here, however it may be that the particular outcomes captured 
within this study were too narrow to demonstrate any problems.   Additionally, the 
current sample did not purposefully include clinical levels of anxiety and so 
previously established links between anxiety and quality of life (Vila et al., 2003) 
may not have been replicated for this reason.  Furthermore, the sample size was 
small for correlational analyses and therefore underpowered for these comparisons; a 
number of correlations yielded promising levels yet did not reach significance (i.e. 
r=0.44), which may have been different in a larger sample.  It may also have been 
helpful to measure adherence to preventer medication as within the study by Jessop 
et al. (2004); this would have perhaps been a more specific capture of health related 
behaviours due to the prescribed nature of the dosage.  However, as the research 
sample was taken from specialised asthma clinics and all children had a moderate to 
severe diagnosis of asthma, it can be assumed that the population in this study had 
additional problems with their illness, over and above the general asthma population.  
It has been stated that as many as nine out of ten patients with asthma are treated 
within primary care (c.f. Baishnab & Karner, 2012) and it would therefore be helpful 
to replicate the research including both secondary and primary care managed patients 
(mild asthma vs severe asthma).  This would confirm if an attentional bias and 
therefore perceiving threat in the illness is related to severity and complexity of the 
health problem. 
There was an absence of a significant attentional bias toward anxiety related 
words in this research, however the bias score was positive and was approaching 
what would be considered significant.  It was thought that due to the higher incidence 




with asthma may be more vigilant to anxiety symptom cues which in turn may 
correlate to the amount they use their reliever inhaler.  In terms of anxiety, the 
stimuli used were disorder specific, and previous research with children and 
adolescents has shown that attentional biases in youths can be related to specific 
worries (Moradi, Taghavi, Neshat Doost, Yule, & Dalgleish, 1999).  It has however 
been suggested that content specific attentional biases vary with age and clinical 
status as fear will increase through exposure (Hunt et al., 2007).  Naturally, older 
individuals will have experienced more exposure to feared situations and would 
subsequently be more susceptible to content specific attentional biases.  An 
attentional bias to anxiety symptom stimuli may not have been demonstrated given 
that this research used a non-clinical (anxiety), younger child sample compared to 
that of Moradi et al. (1999). The anxiety related words may also not have held 
adequate threat value to capture attention, or likewise may not have been sufficiently 
associated with the actual somatic feeling of panic.  The same set of anxiety threat 
words were developed and utilised in a previous piece of research where an 
attentional bias was found to all emotional stimuli in children with high anxiety 
sensitivity, demonstrating a non-specific emotional attentional bias (Hunt et al., 
2007).  It is also plausible that this population did not have sufficient levels of panic 
related anxiety to demonstrate a disorder specific attentional bias.  Including an 
anxiety related self-report measure may have been helpful to clarify this and would 
also have shown whether or not attentional bias could be captured by conventional 
anxiety questionnaires which would have allowed further replication of the study by 
Jessop et al. (2004). 
A further finding was that those in the asthma group had caregivers with 
significantly higher levels of anxiety, measured by the STAI-Y2 than those in the 
asthma free group.  It is not possible to comment upon causality here and it is 
important not to place too much emphasis on this due to the fact that parents of 
children with chronic illnesses would be expected to have higher stress levels due to 
the burden of the illness on the family (Cousino & Hazen, 2013).    However, this 
finding does replicate previous research (Brook, 1991), and explanations for this 
finding have been that parental anxiety impacts on how well the asthma can be 




(Staudenmayer, 1981).  Conversely, Cookson et al. (2009) found that mother’s 
prenatal anxiety can directly lead to their child developing asthma which would 
suggest that children of higher anxious mothers may be more likely to developing the 
illness.  There is not one universal viewpoint on the relationship between parental 
anxiety and childhood asthma, however a link has been established.   
 Furthermore, within the asthma group in this study, higher levels of parental 
anxiety were related to increased vigilance for asthma related words in the children.  
Although this effect was found with asthma words and not anxiety words, this 
finding could be interpreted in line with previous research investigating the 
relationship between parental and child anxiety.  If the attentional bias to asthma 
words demonstrates an emotional concern surrounding the illness, then it could be 
suggested that this is related to anxiety at some level.  Again, including a measure of 
child anxiety may have helped with this interpretation.   Much of the research into 
child and parental anxiety discusses the powerful influence of modelling from 
caregivers, and the anxiety inducing consequence of children receiving negative 
information from their caregivers.  Field (2006) showed that after receiving negative 
information about novel animals, children demonstrated an attentional bias for this 
animal on the dot probe task.  It has also been shown that children and adolescents of 
caregivers with a diagnosis of Posttraumatic Stress Disorder (PTSD) displayed an 
attentional bias to PTSD related threat words compared to control participants whose 
parents had no diagnosis (Moradi, Neshat-Doost, Teghavi, Yule, & Dalgleish, 1999).  
Furthermore, adults with high levels of trait anxiety are more likely to perceive 
ambiguous situations as threatening (Eysenck, Mogg, May, Richards, & Mathews, 
1991), and therefore perhaps higher anxious caregivers may interpret asthma 
indicators increasingly negatively. Taken into context within this research, if children 
are receiving negative messages about their asthma from their caregivers, this may 
increase their attentional biases for asthma related stimuli.  This needs to be verified 
in further research and could be achieved by assessing a relationship between 








This piece of research is not without its limitations.  One clear limitation is the 
reliance on self-report data, particularly with measuring inhaler use.  Self-report 
asthma diaries have been subjected to criticism due to patient burden or social 
desirability affecting reliability (c.f. Milgrom et al., 1996), though it has also been 
shown that inhaler diaries can be as accurate as less subjective measures (Butz, 
Donithan, Bollinger, Rand, & Thompson, 2005).  Self-report diaries were chosen to 
limit access to patient notes, however a more accurate measure could have been 
taking account of prescription refills of the reliever inhaler over a period of time with 
consent of the participants.  In order to reduce participant burden and increase 
reliability and compliance, the amount of data required of the participants was kept 
as brief as possible and the diaries were fully explained to both the children and 
caregiver.  In addition to the asthma diary, the child participants were required to 
self-report on quality of life and coping strategies.  These measures were specifically 
designed for children and so have been validated with this age range, however self-
report questionnaires are always subjected to problems with social desirability 
response biases (Mortel, 2008).  It may have been helpful to embed a social 
desirability scale into the battery of measures. Despite these limitations, a strength of 
the measures used were that they were either disorder specific (PAQLQ) or had been 
developed with the use of an asthma population (CODI).   
 The dot probe paradigm was chosen over other previously used measures 
such as the emotional Stroop paradigm, as it has been suggested that the dot probe 
task is the most effective at this age range in investigating attentional biases 
(Dalgleish et al., 2003).  Nevertheless, the dot probe has been criticised as it does not 
allow for a differentiation of whether attention is captured or whether there is a 
difficulty in disengaging from the stimuli.  In addition, within adult attentional bias 
research, a ‘vigilance-avoidance’ hypothesis has been proposed where stimuli which 
are displayed for a prolonged latency (i.e. 1500ms) encourage individuals to avert 
their attention away, whereas vigilance is best captured at shorter presentation times 
(Mogg, Bradley, Miles, & Dixon, 2004).  This may have implications for research 
within child populations, as it is recommended to extend the stimulus presentation 




‘vigilance-avoidance’ pattern is not yet understood in children and adolescents, 
however in research with younger populations it may be particularly useful to use 
subliminal presentation of stimuli to ascertain if there is a difference in attentional 
bias depending on presentation times.  Additionally, to take account for less 
developed executive functioning, it has been suggested that including relevant 
assessments such as the Test of Everyday Attention for Children (TEA-ch; Manly & 
Anderson, 2001) would allow for an assessment of the relationship between 
attentional bias and cognitive capacity (Puliafico & Kendall, 2006). 
 In order to enhance the reliability of the words used in this research, the 
participants could have been required to read all of the words after completing the 
dot probe.  This would have ensured that all children could read the included words 
thus reducing potential confounding from different reading abilities.  This was not 
carried out within this research with the aim of reducing participant burden.  
Similarly, a test of reading abilities was not included for the same reason.  It was 
thought that in piloting the included words with children who had different reading 
levels, and cross referencing with a well utilised encyclopedia (Dale & O’Rourke, 
1981), there could be a certain amount of confidence that the children would not 
have significant reading related problems with the included words. 
 Finally, this study is unlikely to have sufficient statistical power for detecting 
effects in the correlational analyses.  As such, it is important to interpret these results 
as preliminary investigations into the subject area, and a replication of the findings 
with larger sample sizes would be indicated for future research.  In addition, within 
the CODI, the internal consistency was particularly low on the ‘cognitive-palliative’ 
scale.  Given any significant correlations, these results would have to have been 
interpreted with caution. 
 
 Clinical Implications 
Previous, similar research has proposed that when designing interventions for 
problems with medication adherence in asthma populations, it is important to take 
into account anxiety, which may not be detected by self-report measures (Jessop et 
al., 2004).  Furthermore, it was advised that some models used for increasing positive 




of an asthma attack, which may be unhelpful if attentional bias is a maintenance 
factor for chronicity in the illness.  Further research within child populations in 
required to confirm this. 
 However, it may be helpful to modify attention to perceived threatening cues; 
an intervention which is currently being tested with child anxiety populations (c.f. 
Shechner et al., 2014).  As mentioned previously, the nature of the necessity of 
vigilance in order to self-medicate for asthma symptoms makes reducing this 
attention less straightforward.  However, distinguishing a boundary between helpful 
and unhelpful levels of vigilance with skilled clinicians could prove helpful for 
children with asthma in order to reduce the perpetuating nature of attention, anxiety 
and health related problems. 
 A clear finding from this research was the relationship between parental 
anxiety and attentional biases.  As such, as far as possible it may be helpful to assess 
and implement systemic approaches to reduce parental or familial anxiety when 
supporting a child with complex asthma. 
 
Conclusion 
This research further proposes that considerations of emotional factors are vital 
within chronic or complex health conditions.  In addition, considering that vigilance 
has been cited as a maintenance factor for both psychiatric and health problems, it 
would be important to consider this and caregiver anxiety when designing 
interventions to manage asthma in paediatric populations. 
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Author guidelines for systematic review (Journal of Affective Disorders) 
 
Guide for Authors 
Submission of a manuscript implies that it contains original work and has not been published or 
submitted for publication elsewhere. It also implies the transfer of the copyright from the author to the 
publisher. Authors should include permission to reproduce any previously published material. Any 
potential conflict of interest should be disclosed in the cover letter. Authors are also requested to 
include contact information (name, address, telephone, fax, and e-mail) for three potential peer 
reviewers, to be used at the Editor's discretion. The review process requires 2 to 5 months. 
Ethics in publishing 
For information on Ethics in publishing and Ethical guidelines for journal publication (including the 
necessity to avoid plagiarism and duplicate publication) see http://www.elsevier.com/ethicalguidelines 
and http://www.elsevier.com/publishingethics 
Manuscript Submission 
The Journal of Affective Disorders now proceeds totally online via an electronic submission system. 
Mail submissions will no longer be accepted. By accessing the online submission system through the 
Author Gateway, http://ees.elsevier.com/jad/, you will be guided stepwise through the creation and 
uploading of the various files. When submitting a manuscript online, authors need to provide an 
electronic version of their manuscript and any accompanying figures and tables.  
The author should select from a list of scientific classifications, which will be used to help the editors 
select reviewers with appropriate expertise, and an article type for their manuscript. Once the 
uploading is done, the system automatically generates an electronic (PDF) proof, which is then used 
for reviewing. All correspondence, including the Editor's decision and request for revisions, will be 
processed through the system and will reach the corresponding author by e-mail. 
Once a manuscript has successfully been submitted via the online submission system authors may 
track the status of their manuscript using the online submission system (details will be provided by e-
mail). If your manuscript is accepted by the journal, subsequent tracking facilities are available on 
Elsevier's Author Gateway, using the unique reference number provided by Elsevier and corresponding 
author name (details will be provided by e-mail).  
Authors may send queries concerning the submission process or journal procedures to the appropriate 
Editorial Office:  
For Europe, Asia (except Japan), and Australasia: C. Katona, University College London, Research 
Dept. of Mental Health Sciences, Charles Bell House, 2nd Fl., 67-73 Riding House Street, London 
W1W 7EJ, UK; E-mail: c.katona@ucl.ac.uk.  
For the American Hemisphere, Africa, and Japan: H.S. Akiskal, Director of International Mood 
Center, University of California at San Diego, 9500 Gilman Drive #0737, La Jolla, CA 92093-0737, 
USA, USA; E-mail: hakiskal@ucsd.edu. 
For further details on how to submit online, please refer to the online EES Tutorial for authors or 
contact Elsevier's Author Support Team at authorsupport@elsevier.com. 
Retraction Policy 
It is a general principle of scholarly communication that the editor of a learned journal is solely and 
independently responsible for deciding which articles submitted to the journal shall be published. In 
making this decision the editor is guided by policies of the journal's editorial board and constrained by 
such legal requirements in force regarding libel, copyright infringement and plagiarism. Although 
electronic methods are available to detect plagiarism and duplicate publications, editors nonetheless 
rely in large part on the integrity of authors to fulfil their responsibilities within the requirements of 
publication ethics and only submit work to which the can rightfully claim authorship and which has not 
previously been published. 
An outcome of this principle is the importance of the scholarly archive as a permanent, historic record 
of the transactions of scholarship. Articles that have been published shall remain extant, exact and 




published that must later be retracted or even removed. Such actions must not be undertaken lightly 
and can only occur under exceptional circumstances, such as: 
• Article Withdrawal: Only used for Articles in Press which represent early versions of articles and 
sometimes contain errors, or may have been accidentally submitted twice. Occasionally, but less 
frequently, the articles may represent infringements of professional ethical codes, such as multiple 
submission, bogus claims of authorship, plagiarism, fraudulent use of data or the like.  
• Article Retraction: Infringements of professional ethical codes, such as multiple submission, bogus 
claims of authorship, plagiarism, fraudulent use of data or the like. Occasionally a retraction will be 
used to correct errors in submission or publication.  
• Article Removal: Legal limitations upon the publisher, copyright holder or author(s).  
• Article Replacement: Identification of false or inaccurate data that, if acted upon, would pose a 
serious health risk.  
For the full policy and further details, please click here  
Types of Papers 
The Journal primarily publishes 
full-length Research Reports describing original work (4000-5000 words, excluding references and 
up to 6 tables/figures) 
Brief Reports (1500-2000 words, excluding references and a maximum of 2 tables/figures) 
evidence-based Review Articles (up to 8000 words, excluding references and up to 10 
tables/figures). Reviews should be systematic and give details as to search strategy used. 
Rapid Communications (1500-2000 words, excluding references and a maximum of 2 tables/figures). 
Preliminary Communications (up to 3000 words, excluding references and maximum 3 
tables/figures). 
Books for review should be sent to the appropriate editorial office (see above). 
At the discretion of the accepting Editor-in-Chief, and/or based on reviewer feedback, authors 
may be allowed fewer or more than these guidelines. 
Preparation of Manuscripts 
Articles should be in English. The title page should appear as a separate sheet bearing title (without 
article type), author names and affiliations, and a footnote with the corresponding author's full contact 
information, including address, telephone and fax numbers, and e-mail address (failure to include an e-
mail address can delay processing of the manuscript). 
Papers should be divided into sections headed by a caption (e.g., Introduction, Methods, Results, 
Discussion). A structured abstract of no more than 250 words should appear on a separate page with 
the following headings and order: Background, Methods, Results, Limitations, Conclusions (which 
should contain a statement about the clinical relevance of the research). A list of three to six key words 
should appear under the abstract. 
Authors should note that the 'limitations' section both in the discussion of the paper AND IN A 
STRUCTURED ABSTRACT are essential. Failure to include it may delay in processing the 
paper, decision making and final publication. 
Ethical Considerations. Authors of reports on human studies, especially those involving placebo, 
symptom provocation, drug discontinuation, or patients with disorders that may impair decision-making 
capability, should consider the ethical issues related to the work presented and include (in the Methods 
and Materials section of their manuscript) detailed information on the informed consent process, 
including the method or methods used to assess the subject's capacity to give informed consent, and 
safeguards included in the study design for protection of human subjects. Specifically, authors should 
consider all ethical issues relevant to their research, and briefly address each of these in their reports. 
When relevant patient follow-up data are available, this should also be reported. Specifically, 
investigators reporting on research involving human subjects or animals must have prior approval from 
an institutional review board. This approval should be mentioned in the methods section of the 
manuscript. In countries were institutional review boards are not available; the authors must include a 
statement that research was conducted in accordance with the Helsinki Declaration as revised 1989. 
All studies involving animals must state that the authors followed the guidelines for the use and care of 
laboratory animals of the author's institution or the National Research Council or any national law 





Funding body agreements and policies Elsevier has established agreements and developed policies 
to allow authors whose articles appear in journals published by Elsevier, to comply with potential 
manuscript archiving requirements as specified as conditions of their grant awards. To learn more 
about existing agreements and policies please visit http://www.elsevier.com/fundingbodies 
The second aspect of the Journal's new policy concerns the Conflict of Interest. ALL authors are 
requested to disclose any actual or potential conflict of interest including any financial, personal or 
other relationships with other people or organizations within three (3) years of beginning the work 
submitted that could inappropriately influence, or be perceived to influence, their work. 
Examples of potential conflicts of interest which should be disclosed include employment, 
consultancies, stock ownership (except for personal investment purposes equal to the lesser of one 
percent (1%) or USD 5000), honoraria, paid expert testimony, patent applications, registrations, and 
grants. If there are no conflicts of interest, authors should state that there are none. 
eg, Author Y owns shares in pharma company A. Author X and Z have consulted for pharma company 
B. All other authors declare that they have no conflicts of interest. 
Finally, before the references, the Journal will publish Acknowledgements, in a separate section, and 
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eg, We thank Mr A, who kindly provided the data necessary for our analysis, and Miss B, who assisted 
with the preparation and proof-reading of the manuscript. 
The submitting author is also required to make a brief statement concerning each named author's 
contributions to the paper under the heading Contributors. This statement is for editorial purposes 
only and will not be published with the article. 
eg, Author X designed the study and wrote the protocol. Author Y managed the literature searches and 
analyses. Authors X and Z undertook the statistical analysis, and author W wrote the first draft of the 
manuscript. All authors contributed to and have approved the final manuscript. 
NB. During the online submission process the author will be prompted to upload these four 
mandatory author disclosures as separate items. They will be automatically incorporated in the 
PDF builder of the online submission system. Please do not include in the main manuscripts. 
References 
References should be cited in text by authors' names and year of publication (Harvard system). When 
referring to a work of more than two authors, the name of the first author should be used with 'et 
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All references cited in text should be listed at the end of the paper (double spaced) arranged in 
alphabetical order of first author. More than one paper from the same author in the same year should 
be identified by the letter (a, b, c, etc.) after the year of publication. 
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Figures and Photographs 
Figures and Photographs of good quality should be submitted online as a separate file. Please use a 
lettering that remains clearly readable even after reduction to about 66%. For every figure or 
photograph, a legend should be provided. All authors wishing to use illustrations already published 
must first obtain the permission of the author and publisher and/or copyright holders and give precise 
reference to the original work. This permission must include the right to publish in electronic media. 
Tables 
Tables should be numbered consecutively with Arabic numerals and must be cited in the text in 
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and wherever possible a graphical representation used instead. Table titles should be complete but 
brief. Information other than that defining the data should be presented as footnotes.  
Please refer to the generic Elsevier artwork instructions: http://authors.elsevier.com/artwork/jad.  
Preparation of supplementary data 
Elsevier accepts electronic supplementary material to support and enhance your scientific research. 
Supplementary files offer the author additional possibilities to publish supporting applications, movies, 
animation sequences, high-resolution images, background datasets, sound clips and more. 
Supplementary files supplied will be published online alongside the electronic version of your article in 
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your submitted material is directly usable, please ensure that data is provided in one of our 
recommended file formats. Authors should submit the material in electronic format together with the 
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visit our Author Gateway at: http://www.elsevier.com/authors 
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to help readers understand what the paper is about. More information and examples are available at 
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation e-
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Colour reproduction 
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Appendix 2.  
Quality Criteria (Downs and Black, 1998) 
 
Checklist for measuring study quality 
Reporting 
1. Is the hypothesis/aim/objective of the study clearly described? 
yes 1, no 0 
2. Are the main outcomes to be measured clearly described in the Introduction or Methods section? 
If the main outcomes are first mentioned in the Results section, the question should be answered 
no. 
yes 1, no 0 
3. Are the characteristics of the patients included in the study clearly described? 
In cohort studies and trials, inclusion and/or exclusion criteria should be given. In case-control 
studies, a case-definition and the source for controls should be given. 
yes 1, no 0 
4. Are the interventions of interest clearly described? 
Treatments and placebo (where relevant) that are to be compared should be clearly described. 
yes 1, no 0 
5. Are the distributions of principal confounders in each group of subjects to be compared clearly 
described? 
A list of principal confounders is provided 
yes 2, partially 1, No 0 
6. Are the main findings of the study clearly described? 
Simple outcome data (including denominators and numerators) should be reported for all major 
findings so that the reader can check the major analyses and conclusions. 
(This question does not cover statistical tests which are considered below). 
yes 1, no 0 
7. Does the study provide estimates of the random variability in the data for the main outcomes? 
In non-normally distributed data the inter-quartile range of results should be reported. In normally 
distributed data the standard error, standard deviation or confidence intervals should be reported. If 
the distribution of the data is not described, it must be assumed that the estimates used were 
appropriate and the question should be answered yes. 
yes 1, no 0 
8. Have all important adverse events that may be a consequence of the intervention been reported? 
This should be answered yes if the study demonstrates that there was a comprehensive attempt to 




yes 1, no 0 
9. Have the characteristics of patients lost to follow-up been described? 
This should be answered yes where there were no losses to follow-up or where losses to follow-up 
were so small that findings would be unaffected by their inclusion. This should be answered no 
where a study does not report the number of patients lost to follow-up. 
yes 1, no 0 
10. Have actual probability values been reported (e.g. 0.035 rather than <0.05) for the main 
outcomes except where the probability value is less than 0.001? 
yes 1, no 0 
 
External validity 
All the following criteria attempt to address the representativeness of the findings of the study and 
whether they may be generalised to the population from which the study subjects were derived. 
11. Were the subjects asked to participate in the study representative of the entire population from 
which they were recruited? 
The study must identify the source population for patients and describe how the patients were 
selected. Patients would be representative if they comprised the entire source population, an 
unselected sample of consecutive patients, or a random sample. 
Random sampling is only feasible where a list of all members of the relevant population exists. 
Where a study does not report the proportion of the source population from which the patients are 
derived, the question should be answered as unable to determine. 
yes 1, no 0, unable to determine 0 
12. Were those subjects who were prepared to participate representative of the entire population 
from which they were recruited? 
The proportion of those asked who agreed should be stated. Validation that the sample was 
representative would include demonstrating that the distribution of the main confounding factors 
was the same in the study sample and the source population. 
yes 1, no 0, unable to determine 0 
13. Were the staff, places, and facilities where the patients were treated, representative of the 
treatment the majority of patients receive? 
For the question to be answered yes the study should demonstrate that the intervention was 
representative of that in use in the source population. The question should be answered no if, for 
example, the intervention was undertaken in a specialist centre unrepresentative of the hospitals 
most of the source population would attend. 
yes 1, no 0, unable to determine 0, N/A 0 
 
Internal validity - bias 
14. Was an attempt made to blind study subjects to the intervention they have received? 
For studies where the patients would have no way of knowing which intervention they received, this 




yes 1, no 0, unable to determine 0, N/A 0 
15. Was an attempt made to blind those measuring the main outcomes of the intervention? 
yes 1, no 0, unable to determine 0, N/A 0 
 16. If any of the results of the study were based on “data dredging”, was this made clear? 
Any analyses that had not been planned at the outset of the study should be clearly indicated. If no 
retrospective unplanned subgroup analyses were reported, then answer yes. 
yes 1, no 0, unable to determine 0 
17. In trials and cohort studies, do the analyses adjust for different lengths of follow-up of patients, or 
in case-control studies, is the time period between the intervention and outcome the same for cases 
and controls? 
Where follow-up was the same for all study patients the answer should yes. If different lengths of 
follow-up were adjusted for by, for example, survival analysis the answer should be yes. Studies 
where differences in follow-up are ignored should be answered no. 
yes 1, no 0, unable to determine 0 
18. Were the statistical tests used to assess the main outcomes appropriate? 
The statistical techniques used must be appropriate to the data. For example nonparametric 
methods should be used for small sample sizes. Where little statistical analysis has been undertaken 
but where there is no evidence of bias, the question should be answered yes. If the distribution of 
the data (normal or not) is not described it must be assumed that the estimates used were 
appropriate and the question should be answered yes. 
yes 1, no 0, unable to determine 0 
19. Was compliance with the intervention/s reliable? 
Where there was noncompliance with the allocated treatment or where there was contamination of 
one group, the question should be answered no. For studies where the effect of any misclassification 
was likely to bias any association to the null, the question should be answered yes. 
yes 1, no 0, unable to determine 0 
20. Were the main outcome measures used accurate (valid and reliable)? 
For studies where the outcome measures are clearly described, the question should be answered 
yes. For studies which refer to other work or that demonstrates the outcome measures are accurate, 
the question should be answered as yes. 
yes 1, no 0, unable to determine 0 
 
Internal validity - confounding (selection bias) 
21. Were the patients in different intervention groups (trials and cohort studies) or were the cases 
and controls (case-control studies) recruited from the same population? 
For example, patients for all comparison groups should be selected from the same hospital. The 
question should be answered unable to determine for cohort and case control studies where there is 
no information concerning the source of patients included in the study. 




22. Were study subjects in different intervention groups (trials and cohort studies) or were the cases 
and controls (case-control studies) recruited over the same period of time? 
For a study which does not specify the time period over which patients were recruited, the question 
should be answered as unable to determine. 
yes 1, no 0, unable to determine 0, N/A 0 
 
23. Were the groups similar at baseline in terms of important characteristics? 
Characteristics include age, sex, anxiety severity or diagnosis? 
yes 1, no / not tested 0, unable to determine 0, N/A 0 
24. Were study subjects randomised to intervention groups? 
Studies which state that subjects were randomised should be answered yes except where method of 
randomisation would not ensure random allocation. For example alternate allocation would score no 
because it is predictable. 
yes 1, no 0, unable to determine 0, N/A 0 
25. Was the randomised intervention assignment concealed from both patients and staff who came 
into contact with the patients until recruitment was complete and irrevocable? 
All non-randomised studies should be answered no. If assignment was concealed from patients but 
not from staff, it should be answered no. 
yes 1, no 0, unable to determine 0, N/A 0 
26. Was there adequate adjustment for confounding in the analyses from which the main findings 
were drawn? 
This question should be answered no for trials if: the main conclusions of the study were based on 
analyses of treatment rather than intention to treat; the distribution of known confounders in the 
different treatment groups was not described; or the distribution of known confounders differed 
between the treatment groups but was not taken into account in the analyses. In nonrandomised 
studies if the effect of the main confounders was not investigated or confounding was demonstrated 
but no adjustment was made in the final analyses the question should be answered as no. 
yes 1, no 0, unable to determine 0 
27. Were losses of patients to follow-up taken into account? 
If the numbers of patients lost to follow-up are not reported, the question should be answered as 
unable to determine. If the proportion lost to follow-up was too small to affect the main findings, the 
question should be answered yes. 




28. Did the study have sufficient power to detect a statistically significant effect? 





Appendix 3.   
Author guidelines for research article (Psychology and Health) 
 
Manuscript preparation 
1. General guidelines 
• Manuscripts are accepted in English. British English spelling and punctuation are preferred. 
Please use single quotation marks, except where ‘a quotation is “within” a quotation’. Long 
quotations of 40 words or more should be indented without quotation marks. 
• A typical manuscript will not exceed 30 pages including tables, references, captions and 
endnotes. Manuscripts that greatly exceed this will be critically reviewed with respect to 
length. Authors should include a word count with their manuscript. 
• Manuscripts should be compiled in the following order: title page; abstract; keywords; main 
text; acknowledgements; references; appendices (as appropriate); table(s) with caption(s) 
(on individual pages); figure caption(s) (as a list). 
• Abstracts of 200 words are required for all manuscripts submitted. If using a structured 
abstract the primary headings should be: Objective, Design, Main Outcome Measures, 
Results, Conclusion. 
• Each manuscript should have 3 to 6 keywords. 
• Search engine optimization (SEO) is a means of making your article more visible to anyone 
who might be looking for it. Please consult our guidance here. 
• Section headings should be concise. 
• All authors of a manuscript should include their full names, affiliations, postal addresses, 
telephone numbers and email addresses on the cover page of the manuscript. One author 
should be identified as the corresponding author. Please give the affiliation where the 
research was conducted. If any of the named co-authors moves affiliation during the peer 
review process, the new affiliation can be given as a footnote. Please note that no changes 
to affiliation can be made after the manuscript is accepted. Please note that the email 
address of the corresponding author will normally be displayed in the article PDF 
(depending on the journal style) and the online article. 
• All persons who have a reasonable claim to authorship must be named in the manuscript as 
co-authors; the corresponding author must be authorized by all co-authors to act as an 
agent on their behalf in all matters pertaining to publication of the manuscript, and the 
order of names should be agreed by all authors. 
• Biographical notes on contributors are not required for this journal. 
• Please supply all details required by any funding and grant-awarding bodies as an 
Acknowledgement on the title page of the manuscript, in a separate paragraph, as follows:  
o For single agency grants: "This work was supported by the [Funding Agency] under 
Grant [number xxxx]." 
o For multiple agency grants: "This work was supported by the [Funding Agency 1] 
under Grant [number xxxx]; [Funding Agency 2] under Grant [number xxxx]; and 
[Funding Agency 3] under Grant [number xxxx]." 
• Authors must also incorporate a Disclosure Statement which will acknowledge any financial 
interest or benefit they have arising from the direct applications of their research. 
• For all manuscripts non-discriminatory language is mandatory. Sexist or racist terms must 
not be used. 
• Authors must adhere to SI units . Units are not italicised. 
• When using a word which is or is asserted to be a proprietary term or trade mark, authors 
must use the symbol ® or TM. 
• Reports of statistical tests should include an indication of effect size whenever possible. 




should follow CONSORT guidelines where relevant (see Moher, D., Schulz, K.F. & Altman, 
D.G. for the CONSORT group, 2001. The CONSORT statement: Revised recommendations for 
improving the quality of reports of parallel-group randomized trials. Annals of Internal 
Medicine, 134, 657-662). 
2. Style guidelines 
• Description of the Journal’s article style. 
• Description of the Journal’s reference style. 
• Guide to using mathematical scripts and equations. 
• Word templates are available for this journal. If you are not able to use the template via the 
links or if you have any other template queries, please contact 
authortemplate@tandf.co.uk. 
3. Figures 
• Please provide the highest quality figure format possible. Please be sure that all imported 
scanned material is scanned at the appropriate resolution: 1200 dpi for line art, 600 dpi for 
grayscale and 300 dpi for colour. 
• Figures must be saved separate to text. Please do not embed figures in the manuscript file. 
• Files should be saved as one of the following formats: TIFF (tagged image file format), 
PostScript or EPS (encapsulated PostScript), and should contain all the necessary font 
information and the source file of the application (e.g. CorelDraw/Mac, CorelDraw/PC). 
• All figures must be numbered in the order in which they appear in the manuscript (e.g. 
Figure 1, Figure 2). In multi-part figures, each part should be labelled (e.g. Figure 1(a), Figure 
1(b)). 
• Figure captions must be saved separately, as part of the file containing the complete text of 
the manuscript, and numbered correspondingly. 
• The filename for a graphic should be descriptive of the graphic, e.g. Figure1, Figure2a. 
4. Publication charges 
Submission fee 
There is no submission fee for Psychology & Health. 
Page charges 
There are no page charges for Psychology & Health. 
Colour charges 
Colour figures will be reproduced in colour in the online edition of the journal free of charge. If it is 
necessary for the figures to be reproduced in colour in the print version, a charge will apply. Charges 
for colour figures in print are £250 per figure ($395 US Dollars; $385 Australian Dollars; 315 Euros). 
For more than 4 colour figures, figures 5 and above will be charged at £50 per figure ($80 US Dollars; 
$75 Australian Dollars; 63 Euros). 




5. Reproduction of copyright material 
If you wish to include any material in your manuscript in which you do not hold copyright, you must 
obtain written permission from the copyright owner, prior to submission. Such material may be in 
the form of text, data, table, illustration, photograph, line drawing, audio clip, video clip, film still, 
and screenshot, and any supplemental material you propose to include. This applies to direct 
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NHS Borders Research and Development favourable opinion letter 
 
NHS Borders  
Research Administration 







Roxburghshire TD6 9BS 
 
Telephone   01896 
826719  Mrs Helen Lowther 
Trainee Clinical Psychologist 
NHS Borders 
 
Date     27 August 2014 
  
Our Ref    12/BORD/29 
 
Enquiries to    Joy Borowska 
Extension     01896 826717          
Email     
research.governance@borders.sco
t.nhs.uk Dear Mrs Lowther 
 
NRS13/ PE57: Selective attention to anxiety symptom cues in children with asthma 
and the relationship with adherence. 
 
Thank you for sending details of your study to NHS Borders. I can confirm that the Research 
Governance Committee has reviewed the documentation, and on this basis I am pleased to inform 
you that this study has management approval for commencement within NHS Borders. 
 
It is a condition of approval that everyone involved in this study abides by the guidelines/protocols 
implemented by NHS Borders with respect to confidentiality and Research Governance. It is your 
responsibility to ensure that you are familiar with these, however please do not hesitate to seek 
advice if you are unsure. 
 
Please advise the R&D Office immediately of any changes to the project such as 
amendments to the protocol, recruitment, funding, personnel or resource input 
required of NHS Borders. Please also advise the R&D office when recruitment has 
been completed and when the study has been fully completed. 
 
Amendments to the protocol will require approval from the ethics committee that 
approved your study.  Please inform this office when recruitment has closed and 
when the study has been completed.  Please quote the reference number stated 
above in all correspondence. 
 
May I take this opportunity to wish you every success with your project? Please do 











Associate Medical Director (Clinical Governance) 
 
CC NRSCC 




















































































































     
 Address of relevant Hospital  
to be inserted here 
 
Enquiries to: Ann McMurray/Andrew Duncan, tel no: (inset number) 
 
Dear (patient/caregiver name), 
 
RE: Research study – Selective attention to anxiety cues in children 
with asthma. 
 
We are writing to tell you about some research that is happening which is 
linked to the asthma clinic you go to.  The research is being carried out by a 
University student called Helen Lowther.  We have included some detailed 
information about this research with this letter. One sheet is made for the 
parent to read and one sheet is made for the child to read.  We wanted to 
give you a chance to read the information before your next asthma clinic 
appointment.  If you would like to take part in the research you can talk to us 
about it at your next appointment. 
 
Your name and address has not been given to anyone, this will only happen 
if you decide you want to take part in the study.  If you want to know more 
before your next appointment you can phone your usual asthma nurse and 
ask for details. 
 



















Dot probe threat word stimuli 
 
Asthma - Neutral Anxiety symptom - Neutral General negative - Neutral 
Dust - lake Afraid - window Sad - pot 
Smoke - glass Anxious - bathing Unhappy - vehicle 
Air - bag Crazy - broom Bad - top 
Puff - coal Dizzy - whisk Angry - books 
Cough - glove Fear - bell Frighten - driveway 
Asthma - carrot Fright - sponge Upset - clock 
Puffer - wigwam Mad - tap Fight - phone 
Wheeze - stilts Mental - plants Hurt - town 
Lungs - stone Nervous - bedroom Horrible - computer 
Breathe - teacher Panic - tiles Pain - seat 
Choke - shelf Scared - shower Bleeding - mountain 
Chest - queen Shaking - washing Punished - daylight 
Throat - church Shiver - frying Test - wall 
Airway - crayon Sick - bowl Accident - bathroom 
Gasp - twig Sweat - spoon Stranger - shopping 















Pilot word testing results 
 
Dot Probe Stimuli 
Method 
Participants 
In order to pilot the dot probe word stimuli, 10 children aged nine years were selected from a school in 
Scotland.  Children were selected on the basis of their age, as the youngest participants in the research 
project were nine years old.  Five girls and five boys with a range of reading and comprehension 
abilities were selected by their class teacher.  Therefore, the 10 children were made up of children 
classed as low average, average and high average.  The researcher was unaware which children fell 
into which category.  
15 Trainee Clinical Psychologists were subsequently asked to rate the potential words which 
had been piloted and included for further testing. 
 
Word stimuli 
The words which were piloted with the children were all of the words which had not previously been 
proven to be readable by the age range used in the research.  This comprised 24 asthma related words 
and 76 neutral words. 
 
Procedure 
Children were presented with a list of the 100 words printed with black ink over three sheets of white, 
A4 paper. The font was 14 point comic sans.  This took place in a quiet room in the school with the 
child and the researcher present.  Each child was asked to read through the list of words and if a child 
was either unable to read a word or stumbled upon it >three times, a mark was placed by the word by 
the researcher, out of the eye line of the child.  This procedure was repeated with all children. 
To further test the words, each Trainee Clinical Psychologist was asked to rate each word on 
a scale of 1 (not at all) to 5 (very much) for 1) relatedness to anxiety symptoms and 2) relatedness to 




From the 24 asthma words which were piloted, two were excluded from further analysis due to the 
pilot sample having difficulty in reading them (phlegm and mucus).  No neutral words were excluded. 
In total, the word raters were given 266 words to rate made up of the piloted words and also 






Asthma and anxiety words 
In order to be sure that the asthma and anxiety symptom words were significantly different, a two 
stage approach was adopted.  First, the rating scales were screened and asthma and physical anxiety 
words were only included if they rated over three on their congruent relatedness scale, and under three 
on the incongruent relatedness scale. 
Out of the 22 which were put forward for rating, 16 asthma words were deemed to be 
different enough from the anxiety words.  Of the 37 anxiety related words, 18 words were deemed to 
be related to anxiety and significantly different to the asthma words.  An additional two words were 
excluded from the anxiety group to ensure both groups were comprised of 16 words. 
The included words after this stage were further checked by performing paired t tests.  Here, 
the anxiety words were shown to be significantly different to asthma words in terms of their mean 
relatedness to anxiety t(15), 20.8, p<0.01.  Similarly, the asthma words were shown to be significantly 
different to the anxiety words in terms of their mean relatedness to asthma t(15), -14.8, p<0.01.   
 
Neutral words 
It was also important to only include neutral words which were deemed to have no emotional content.  
Therefore, neutral words were only included if they were rated as zero on the emotional valence scale 
and one on the asthma or anxiety symptom relatedness scales.   
 
Emotionality 
It was also necessary to make sure that the physical anxiety and the general emotional words were 
similar in terms of their emotional content.  It was shown that there was no significant difference 




Lastly, it was shown that there was no significant difference in terms of word length between each of 




In piloting and testing the words to be included in the research, a number of factors can be concluded.  
First, a certain amount of confidence can be had that all of the words to be used in the research can be 
read by nine to twelve year olds without significant reading problems.  In addition, it can be assumed 
that the asthma and physical anxiety words are significantly different from one another.  The physical 
anxiety and general negative emotion words are similar in terms of their emotion ratings and all 
groups of words are similar in terms of the length of words that comprise each group.  Finally, all 
neutral words were deemed to have no emotional content by the raters.  
 
